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| 
The RolaVeyor 
cuts costs... 
boosts output 


NORMAN FOODS LTD., BIRKENHEAD, Food Manufacturers 
“,.. 250% saving in time of handling” 





THOMAS & EVANS LTD., CARDIFF, Plant Bakers 
“,..a saving of 50% in man hours” 





JOHN SOMERS & SONS (BRISTOL) LTD., Packing Case Makers 
**. .. reduced overhead costs and stepped up our output’”’ 


ne 





Write for full particulars 
of The RolaVeyor, the 
improved gravity roller 
conveyor made in five 
different loading capaci- 
ties. It can assist you ina 
similar manner. 


J. Collis & Sons, Ltd., 
Dept. E.18. 

42-44 Regent Square, W.C.|I. 

Terminus 6/4i 


Makers of 
THE COLLIS TRUCK 
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Until recent years, Toys were not considered worthy of 
more serious attention by Engineers generally. 


We feel, however, that right from the beginning of our 
contacts with your Company, all the engineering knowledge 
in all sections, be it Management, Design, Tool Room, or 
Production departments, was put wholeheartedly at our 
disposal, and contributed to that feeling of co-operation so 
essential to the successful development of any project. 


Co-operation has been the keynote of our relationship 
and has enabled all parties to work as one team with the 
ultimate success of producing good castings and good toys. 


Toys, as any other industry, have requirements peculiar 
to their own trade, but your staff made it their business to 
become acquainted and absorb these particular requirements 
in an astonishingly quick time, which contributed greatly to 
the successes achieved” 


Extract from letter from The Mettoy Co. Led., Northampton. 


BIRMID WORKS «+ SMETHWICK 40 


THE BIRMINGHAM ALUMINIUM CASTING 1903) CO. LTD 


BIRMINGHAM 
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CAPACITIES FROM HALF-INCH 


myprot DIA. BAR UP TO COMPONENTS 
Lath REQUIRING A SWING OF 35 INS. 
ee OVER THE BED COVERS 


H.W.WARD & CO. LTD 


SELLY OAK 4=} BIRMINGHAM 29 


TELEPHONE (SMA SELLY OAK 1131 
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VALUED 
WHEREVER LATHES 
ARE NEEDED BY EXECUTIVES 
WHO SPEND MONEY WISELY ‘ia 
AND BY MECHANICS WHOSE \\ N 
PRIDE IS IN| @_ THEIR WORK ll ; 


Illustration shows the 6 ft. 
swing Surfacing and Boring 
Lathe. Available also with 
both front and rear slides, 
with indepen- 
dent feeds. 


JOHNSTONE - NEARS GLASGOW 


Phone JOHN i \] ae 4010) 


LONDON OFFICE: 
ASSOCIATED BRITISH 
MACHINE TOOL MAKERS LTD 
17,GROSVENOR GARDENS SWI 
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The Churchill Model BW 


10” X 60” PLAIN GRINDING MACHINE 


Standardisation at its best is in the interest of 
the user but often helps only the manufacturer. 
The new Churchill Standard Control Apron for 
Precision Grinding Machines helps the operator 
by convenience and sensitivity of control— 
maintenance by get-at-ability—the makers by 
line assembly and service without headaches 
—and, most important of all, the customer— 
with a still better machine. 


THE CHURCHILL MACHINE TOOL C?L™ 
BROADHEATH =. MANCHESTER 





Home Selling Agents: Charles Churchill and Co., Lid., Birmingham and Branches 
Export Sales Organisation Associated British Machine Tool’ Makers Lid., London Branches and Agents 
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“Newallastic’’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 


AF Pese® 


POSSILPARR 





GLASGOW: N 
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‘OILAULIC’ PRODUCTS 


The versatile 15 ton press shown here is especially suited 
to high speed precision work where sustained pressures 
are not required. In common with all presses from the 
MILLS range it is readily adaptable to a wide variety of 
application in many different industries. 











Pressing taper roller 
bearings on each end of 
Ferguson tractor differ- 
ential unit. 200 per hr. 


So en gg 


At Austins of Longbridge. 
Pressing two gear blanks 
on to mandrel prior to 
turning. 180 per hour. 


OT ET Dg SPR mee 


~~ 


Straightening the front 
spindles for Ferguson 
tractor after heat treat- 
ment. 60 per hour. 








JORN MILLS & CO. (LLANIDLOES) LTD 


RAILWAY FOUNDRY - LLANIDLOES - MONTGOMERY 
Sole Agents: ALFRED HERBERT LTD., COVENTRY 
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FESCOL-ising 


—the ECONOMICAL answer to 
machine shop errors...... 


Uli Gum. 





Despite the efforts of all <con- 

cerned, machining slips will 

occur. Before scrapping costly » 

parts ask us if rectification¢is = ¢ 

possible by the “FESCOL”  £ 

Process of Electro - Chemical } 
Deposition ofa new,over-dimen- iHIDDERSEIEIN © 
sion surface. A part so treated a 
and then machined to size is ' 
generally superior to the ordin*“\ ..—— 
ary production item. F 

List P.E.3 describes this and 

many other important uses for 
“FESCOL”-ising. We invite 
executives to write for a copy: 


FESCOL FACILITIES ARE» 
NOW AVAILABLE WITHIN... =~. 
150 MILES OF MOST . 
INDUSTRIAL CENTRES 

IN GT. BRITAIN. 


Send them to FESCOL— 


FESCOL LIMITED_-Gi{())_ 


sy mtarns geo m  meme: NORTH ROAD 
Northern Works : KARRIER WORKS, CABLE ST., HUDDERSFIELD a O N D O N , : 7, 


INDUSTRIAL ESTATE, PORT GLASGOW 
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Thank Wickman for Wimet / 


For its ability to turn, mill, plane, shape, drill, bore, 
press or otherwise form metal; for its ability to perform 
these processes faster and for less, on an ever increasing 
range of harder and tougher alloys, production 
engineers truly thank Wickman for Wimet. It’s 
the tool metal that spells bonus for operators, and 
lower production costs to management, that 
raises quality and increases efficiency. Are you making 
full use of it in your plant? Wickman publications dealing 
with all aspects of carbide tooling are available on request, 
and “The Wimet Age,” a 16 m/m. instructional 
film on the application of tungsten 
carbide tools is available for exhibition in 
Engineering Works, Technical Colleges, 
etc. Write to-day for details. 











- WICKMAN LTD +: COVENTRY - ENGLAND 


BRISTOL BIRMINGHAM MANCHESTER 
GLASGOW NEWCASTLE Betrast 
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less cost on 
the [JJickman 
Optical Profile Grinder 


like these — 


are produced 
faster and at 


Designed for profile grinding to fine limits, this machine is especially 
suitable for producing profile gauges, flat or circular form tools, etc., in 
any material including tungsten carbide 

Forms are produced from a pencil and paper layout 50 times the size of 
the profile required. The work is focussed under the microscope and 
the tracing point of the pantograph moved step by step along the drawn 
profile. At each step the reciprocating grinding wheel is fed manually 
into the work, and the exact progress of grinding can be followed in the 
field of the projection screen or microscope 

A form up to 53° in length and 23” in depth in a workpiece 2” thick can 
be ground. Circular form tools are produced on a separate circular 
grinding attachment. 


. C. WICKMAN LTD., COVENTRY, ENGLAND 


r 
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BRISTOL 
LasGauw 


BIRMINGHAM 
NEWCASTLE 
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MANCHESTER 
BELFAST 









The combined microscop 












e and projection 


screen is seen in the above close-up of the 
upper head on which can be noted a vernier 
for setting the wheel to ene an angle, pro- 


ducing clearances, etc., wit 


a maintained form 


The pantograph 
imparts a 50:1 
reduction from the 
pencil layout to its 
final arm, in which 
is incorporated the 
combined micro- 


scope and projec- 
tion screen. 
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HOCUT “G"*— THE WEW SOLUBLE OIL - HOCUT “G"-THE WEW SOLUBLE 










O1L + HOCUT “G"— THE MEW SOLUBLE OIL 


NEW SOLUBLE OIL + HOCUT “G" - THE 


HOCUT “G" — THE WEW SOLUB 







NEWSOLUBLE OIL - HOCUT “G' 


— THE HOCUT “G" —THE WEWSOLUBLE OIL 


HOCUT G is extremely fluid ; 

cools and penetrates rapidly. Will not 
stain or cause rust ; remains stable 
indefinitely. Forms a translucent 
solution through which the work can 
be seen. Has a pleasant odour, 

is antiseptically treated and will not 
turn rancid. HOCUT G will not 
precipitate and sludge or gum slides. 


LILES LLL LET, POE EE OLIOD SO TL I 


Acts as a temporary rust preventative. 


Descriptive Folder 
on request. 


RRR + 


Experience, skill and research have combined 
to make HOCUT G the Pre-eminent Soluble Oil i 


for grinding and machining operations. 





A PRODUCT OF Edgar 


Vaughan 


€ Co Ltd. 
BIRMINGHAM, 4, ENGLAND 


Over 50 years Leadership in Service to the Metal Working Industry 























JOURNAL OF TIIE INSTITUTION OF PRODUCTION ENGINEERS 





Xiii 




















The ‘‘Maximinor” is the 
most economical machine 
tool to-day for turning the 
smaller ranges of workpieces. 


Write for details 





FULLY AUTOMATIC MULTI-TOOL LATHE 


DRUMMOND BROS. LTD., GUILDFORD, 


Sales & Service in the British Isles 


DRUMMOND-ASQUITH (SALES) LTD 
King Edward House New Street ° 
Phone : Midland 3431-3 Grams : Maxishape, B'ham 
ALSO AT LONDON & GLASGOW 
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ECONOMY 


A FEW PENCE A DAY 
FOR CURRENT BRING 
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B10 or 12 Ft. 



























2-ton Truck with 
elevating platform 





FORKLIFT 40 


Ransomes Forklift Trucks with 
their 8, l0or 12ft. lift are amazing- 
ly manoeuvreable and represent 
a great time and money saving 
factor in industry. These to- 
gether with a variety of other 
types of truck are illustrated 
here, but many other types 















i-ton Truck with elevating 
plattorm 


Our advice, based on a 
survey of your works, is 
available without 
obligation. 










evolved by ‘Ransomes’ are avail- 
able to solve every interior 
transport problem. 














ELECTRIC 








TRUCKS 


RANSOMES SIMS & JEFFERIES LTD.,ORWELL WORKS, IPSWICH 








Crane Truck—carries |¢ tons lifts 4 ton loads 











See Qype 
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Economy in metal and space in the design of 
engineering plant and instruments, and_ the 
resultant saving in cost, the ease of assembly, 
minimised risk of damage in wrenching down, 


and lower maintenance costs, a_ tensile 













All these points are vital to engineers and 
_ designers alike, and wherever socket head 
° screws are used—from light precision 
instruments to heavy industrial equip- 
ment, and in the motor, aircraft, 
textile and an almost unlimited 


"7 number of other industries — 
Unbrako High Tensile Screws 
.; ? give faithful service. 








Re 





: > 
a/ / 
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UNBRAKO SOCKET SCREW CO. LTD. 
BURNABY ROAD ° COVENTRY 


Stocked and Distributed by CHARLES CHURCHILL & CO. LTD. 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 


geet bow 


* * 








Manufactured by the 
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By bind permission ay Sadie oe 
ots (Gt. Bram) Lid, Shefferg 
The A.B.C. of Durex Abrasive Band applica- 


tions would be a lengthy document indeed, but 
from Aluminium saucepans to Zinc-alloy castings 
hardly a letter of the alphabet is left out of the 


list of products and industries served by Durex. 


Whatever the materials used, Durex Bands 
provide the quickest and cheapest means of 
polishing, burring, grinding, shaping, and the 


thousand-and-one other jobs which make for 





the efficient production of a quality product. 


Large stocks are carried at all 
branches by the distributors 


CHARLES CHURCHILL & CO., LTD. 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM, 25 


And at LONDON, MANCHESTER, GLASGOW and NEWCASTLE-ON-TYNE 


—————L ANN 
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TN 


pus grinding of three spur gears. 
volution and a revelation in gear production. 
from 


grinding without redressing of wheel. 
May we send fully descriptive literature ? 


Coventry Gauge 
& TOOL CO. LTD. Buin 
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INSTITUTION NOTES 
June, 1950 


MEETING The next Meeting of Counc‘! will be held at 11 a.m. 
OF COUNCIL on Thursday, 27th July, 1950, at 36, Portman Square, 
London, W.1. 


A limited number of vacancies is still 

See Ga . a available for the Summer School which 

/ will take place at St. Peter’s Hall, Oxford, 

from Wednesday, 30th August, to Sunday, 3rd September, 1950. 

Application forms and details of the programme may be obtained 
from the Head Office of the Institution. 


TECHNICAL STATE  “*8.2Mnounced by the Ministry of Education in 
SCHOLARSHIPS. 1950 ‘*@M™inistrative Memorandum No. 356 of 

7 24th March, 1950, arrangements have been 
made to award 120 Technical State Scholarships in 1950 to students 
from Technical Colleges and other establishments for Further 
Education. These Scholarships will be offered to students to enable 
them to pursue full-time degree courses or courses of equivalent 
standard at Universities, University Colleges or establishments of 
Further Education. Such courses must normally lead to an Honours 
Degree or qualification of similar standing. 

The Memorandum gives information concerning qualifications 
and conditions for entry, and full particulars concerning entry and 
method of application are given in an explanatory leaflet, Form 
1 U.T. Intending candidates may obtain copies of this Form and 
also of Form 2 U.T. (Application Form for Candidates’ Use) from 
Principals of Establishments for Further Education, or from the 
Ministry of Education, Curzon Street, London, W.1. 

Applications must be submitted by candidates through the 
Principal of the Further Education Establishment concerned, and 
must reach the Ministry of Education not later than 30th June, 
1950. 


TECHNICAL Applications are invited for three vacancies in the 
APPOINTMENTS departments of Production Engineering and Mechani- 
cal Engineering at the Wolverhampton and Staffordshire Technical 
College. Salaries will be in accordance with the Burnham Techni- 
cal Scale for Assistants with additions to the Scale for approved 
study or training up to a maximum of three increments ; for 
degree or recognised equivalent, two increments ; for First Class 


235 











INSTITUTION NOTES 
Honours, a further increment at the minimum and two at the 
maximum of the scale. 

One of the posts may carry an additional responsibility allowance 
of £100 p.a. At least one early appointment is desirable, but 
applications will be considered from candidates unable to commence 
duty before September, ist, 1950. Full particulars may be obtained 
from F. Lonsdale Mills, Clerk to the Governors. 


NEWS OF MEMBERS 


Mr. L. G. Brown, Associate Member, is now Chief Engineer to 
Mansell, Hunt, Catty & Co. Ltd., London. 


Mr. James C. Campbell, Associate Member, has been appointed 
Works Manager of Thomas White & Sons, Ltd., Paisley. 


Mr. R. Ellis, Associate Member, is now Assistant General 
Manager of Britannia Engineering Co. Ltd., West Bengal, India. 


Mr. A. M. Harrison, Associate Member, is now Works Manager 
for Harrtz & Bell, Ltd., Nairobi. 


Mr. Robert Hutcheson, Associate Member, and Editor of 
‘* Machine Shop Magazine,” is touring the U.S.A. and Canada, 
where he is visiting engineering firms and the Canadian Inter- 
national Trade Fair. 


Mr. A. R. Northover, Associate Member, Works Manager of 
Hoover Washing Machine Factory at Merthyr Tydfil, has been 
appointed a Director of Hoover (Washing Machines) Ltd. 


Mr. Ellis Shackleton, Associate Member, has been appointed 
Sales Manager for Dean, Smith & Grace, Ltd., Keighley. 


Mr. P. J. Shipton, Member, is now General Manager of the 
Elms Works of J. Brockhouse & Co. Ltd., at Wolverhampton. 


Mr. W. A. Smyth, Member, has been appointed Managing 
Director of W. G. Bagnall & Co. Ltd., Stafford. 


The Institution announces with deep regret the death 
COITOARY oF Mr. D. Tiranti, A.LProdE. 

BOOKS ‘** Modern Workshop Technology — Part 2. Machine 
RECEIVED) = ‘Tools and Metrology.”’ The Cleaver-Hume Press Ltd., 
London. Price 32/- net. 

This, the second volume in the series to appear under the capable 
editorship of Professor H. Wright Baker of the Manchester College 
of Technology, is a symposium contributed by acknowledged 
experts in their particular sphere, amongst whom:can be mentioned 
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PRODUCTION ENGINEERS 
A. J. Chisholm, H. C. Town, R. J. McL. Whibley, Dr. H. W. Swift, 
and L. W. Nickols, of the N.P.L. 

All types of machines tools and machining processes are dealt 
with in the light of modern practice and research, and many 
specialised subjects such as surface measurement, technology of 
sheet metal drawing, broaching, lubrication, and so on are treated 
in a thorough way. (There is included a section devoted to Human 
Relations in the Workshop). 

The book adequately serves as both a guide and a reference to 
teachers, research workers, and advanced students in the engineering 
industry, and whilst it cannot be considered elementary in the 
accepted sense, it nevertheless does serve as a useful introduction 
for persons seeking mature information on the subjects expounded. 

A useful feature of the book is the bibliography given at the end 
of each article, whilst the method of numbering the plates and 
diagrams is to be commended. 

AA.J.F. 


‘** National Certificate Workshop ‘Technology ” by ‘I’. Nuttall. 
The English Universities Press, London. Price 8/6d. net. 


‘“* Manufacturing Processes—Production’’ by S. E. Rusinoff, 
M.E. The Technical Press, Ltd., London. Price 42/- net. 


** Manufacturing Processes—Materials ** by S. E. Rusinoff, 
M.E. The Technical Press, Ltd., London. Price 40/- net. 


Cutanit Cemented Carbide Tips and Tools. William Jessop 
& Sons, Ltd., Sheffield. 


Institution Dinner 

The Institution Dinner is to be held on Wednesday, October 4th, 
1950, at the Dorchester Hotel, Park Lane, London, W.1., when the 
President of the Board of Trade will be the Institution’s Guest of 
Honour. 

Members wishing to attend the Dinner are asked to make early 
application for tickets. (Evening dress with decorations, or dinner 
jackets). An Application Form was enclosed with the May Journal. 


imMPoRTANT /” order that the Journal may be despatched on 
———-_—s time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid carry- 
ing heavy stocks, it has been decided that the Journal will only be 
issued to new Members from the date they join the Institution. 


ISSUE OF JOURNAL 
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INSTITUTION NOTES 


SECTION MEETINGS 


The following meetings have been arranged for June, 1950. Where full details 
are not given, they have not been received in time before going to press. 


June 


13th Wolverhampton Graduate Section. A lecture on “ The Effective 
Use of Material * will be given by Mr. L. V. Curley, Grad.1.Prod.E., 
followed by another lecture on * Effective Use of Materials in the Bolt and 
Nut Industry ” given by Mr. M. A. G. Andrews, Grad.1.Prod.E. This 
meeting will be held at the Wolverhampton and Staffordshire 
Technical College, Wolverhampton, at 7.15 p.m. 





London Graduate Section. A tour of Sweden has been arranged, to 
take place from 19th June to 1st July, 1950. 


Birmingham Graduate Section. The Annual Outing is being 
arranged and members will be notified of full details in due course. 








Ee 


— 


~ eres 








MEASUREMENT OF PRODUCTIVITY 


Following the publication of their Interim Report last December, 
the Joint Committee of the Institution of Production Engineers and 
Institute of Cost and Works Accountants have been preparing for 
a wider extension of their work, and members may be interested to 
learn of the progress now being made. 

In following up some of the points made in the Report, the Joint 
Committee will be investigating the complex subject of measuring 
productivity along a number of different lines as set out below :— 


FORMULATION OF A COMPREHENSIVE “* special Sub-Committee has been 


set up under the chairmanship of 
a a Mr. B. H. Dyson to consider this 


aspect ; the Sub-Committee will include a number of individuals 
with special experience of Time Study practice. The Sub- 
Committee are considering the qualifications necessary for various 
grades of time study staff, and are examining work study training 
schemes at present in existence. 


INVESTIGATIONS INTO As announced in the February issue of the 
SPEED AND EFFORT RATING Journal, the Joint Committee is collaborating 

with the Research Unit of the University of 
Birmingham led by Professor T. U. Matthew, which is making a 
survey of standards of consistency and accuracy ir time study rating 
practice over a wide field of industry throughout the U.K. The 
Research Unit intends to visit about twelve industrial centres to 
conduct investigations amongst several hundred concerns in widely 
varying industries. Section Hon. Secretaries and I.C.W.A. Branch 
Secretaries in the areas concerned are to be kept informed of this 
work. 


INVESTIGATIONS INTO /2¢ Work Measurement Research Unit hope 
TIME STUDY ALLOwaNnces ‘© ™@ke a survey of time study practice with 

regard to allowances for fatigue and other 
factors, after the completion of their investigation into speed and 
effort rating. 


MACHINE A special Sub-Committee has been set up by the 
UTILISATION J.C.W.A. members of the Joint Committee to plan a 
survey of machine utilisation in various industries. 


USE OF PROCESSES This research is being continued by the I.C.W.A. Sub- 
FOR MEASUREMENT Committee. Any members who are particularly 
AND COMPARISON interested in any of these aspects of the problem, 
and feel they have a contribution to make, are invited to get in 
touch with the Joint Committee on Measurement of Productivity. 











MATERIALS HANDLING 
Regional Conferences 


N view of the importance of this subject, and its influence on 

industrial efficiency, the Institution of Production Engineers 
has been giving a great deal of time and thought to the study of 
Materials Handling, and is planning an extensive programme of 
lectures, discussion and development work for this year, with 
considerable research to follow. With these intentions in mind, 
a Materials Handling Sub-Committee under the chairmanship of 
Mr. W. J. Webb, A.M.I.Mech.E., A.M.1.Prod.E., A.M.1I.1.A., has 
been set up by the Research Committee to co-ordinate the studies 
which will be undertaken by local Sections, and to prepare a com- 
prehensive report on the subject. 

In this connection a series of One Day Conferences has been 
arranged in various districts. ‘The first two of these, held in Bristol 
and Coventry, met with enthusiastic support and following is a brief 
report on the proceedings. 


BRISTOL ‘The Conference held at Bristol was organised by the 

Western Section, and with Bristol as the centre, arrange- 
ments were made to include the Southern, Cornwall and Wales 
sections. The Bristol Conference commenced with a reception 
held in the Canteen of the Bristol Aeroplane Co., Filton, on the 
evening of Friday, 12th May, followed by a conducted tour of the 
Brabazon Assembly Hall and an inspection of Brabazon 1. This 
was a very successful function, and the Section is very grateful to 
the Bristol Aeroplane Co., for their hospitality and courtesy. 

In a written foreword to the official programme, the President 
of the Western Section, Mr. R. S. Brown, referred to the subject of 
the Conference as being one of the most important factors to be 
taken into account by Production Engineers when planning the 
production of a factory, and much still remained to be learned on 
this subject. 

The programme for Saturday, May 13th, was planned therefore, 
to deal with as many aspects of the subject as possible, and attract 
the greatest interest from those attending. 

The main Conference, which was held at the Victoria Rooms, 
Bristol, was well attended and the opening address was given by 
Mr. Walter C. Puckey, Vice-Chairman of Council, followed by 
two members of the Anglo-American Productivity Council team 
on Materials Handling, Mr. W. J. Dimmock, A.M.I.Prod.E., and 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
Mr. J. R. Sharpe, who spoke of their own experiences and lessons 
learned on their American tour. 


The morning session continued with two lectures—‘‘ Methods 
Study, Motion and Time Study—The Basis of Material Handling ”’ 
by Mr. C. Cooper, and “ Bulk Handling” by Mr. R. S. Thorpe. 
Opportunity for discussion was afforded after each address and 
speakers offered to reply by correspondence to questions which 
could not be adequately covered at the time. 


The afternoon session opened with a film, ‘* Prelude to Power ”’, 
by courtesy of the British Ropeway Engineering Co. Ltd., followed 
by two more lectures, ‘‘ General Materials Handling ” by Mr. H. P. 
Mott, and * Fork ‘Trucks and Unit Loads ” by Col. R. 'T. Hartmann. 

The proceedings were summed up by Mr. Walter Puckey, and 
this highly successful Conference terminated with a well-deserved 
Vote of Thanks to all concerned with its organisation. 


‘The success of the Materials Handling Conference held 
COVENTRY ‘ ‘ eo 

at Coventry on Saturday, 20th May, justified the 
somewhat unusual arrangements made by the Coventry Section, 
who are to be congratulated on their organisation and initiative. 


By courtesy of the Board of Directors, the Conference was held 
at the Stoke and Ryton Works of Humber Ltd. Delegates assembled 
at Ryton, where they were welcomed by Mr. B. C. Harrison, 
President of the Coventry Section. 


The opening address, by Mr. Walter C. Puckey, was read by 
Mr. D. Burgess in Mr. Puckey’s unavoidable absence in America. 
Emphasis was laid on ‘the “economic aspect of mechanical 
handling, and the many features which made this approach to 
the reduction of overhead costs one which would appeal to all 
Production Engineers were outlined. 


This was followed by conducted tours of the Stoke and Ryton 
factories where material handling methods covering a very wide 
field were examined. Whilst mainly applicable to mass production, 
many examples shown could readily be applied to smaller industrial 
concerns, not particularly concerned with quantity production. 


Part of the tour included the highly mechanised foundry, 
which is planned on flow line principles. Manual handling has 
been reduced to a minimum, and in addition to mono-rail conveyors, 
pallet-type floor conveyors form the casting tracks, band conveyors 
carry cores from the core-blowers to the drying stoves, slat conveyors 
take castings through the fettling section, and roller conveyors are 
extensively used. ‘The result has been a fivefold increase in casting 
production in the same area, compared with the old floor moulding 
output. 
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MATERIALS HANDLING 

The delegates were conducted through the machine shops, where 
interest was centred entirely on the elimination of man handling or 
work from machine to machine, and the introduction of conveyors, 
trucks, and stillages. Attention was called to the opportunities 
available for reducing effort in clamping work in fixtures, and 
many other ways of simplifying the duties of machine operators. 
The use of conveyors for buffer stocks of work in progress was also 
demonstrated. 

Another important aspect of handling which was particularly 
emphasised was inter-works transport, not only between the works 
of the organisation, but between the organisation and _ their 
numerous suppliers of components and details. 


This phase of mechanical handling is closely related to the problem 
of storage, and many examples of efficient storage were shown which 
not only made full use of height as well as superficial area, but also 
of various devices for ensuring that material was handled speedily 
and with the minimum of man power. An interesting demonstra- 
tion of the economic use of space was a conveyor which could store 
as many as 380 completed engines in the roof of a building ; in fact, 
the conveyor ran through the roof trusses. 


In the erection bays, considerable use is made of conveyors of 
both overhead and floor types, the different levels being used to suit 
the convenience of the operations to be performed. Examples were 
also demonstrated of the use of conveyors to ensure that a time cycle 
was maintained. 

Various ancillary operations within the Company, such as swarf 
handling, coal conveying, etc., were also brought to attention. 

It was particularly noticeable that throughout all phases of 
material handling, attention was paid to the protection of work 
against damage. 


A feature of the tour which attracted a great deal of interest was a 
demonstration of the use of the third dimension in laying out 
material handling schemes—a most important consideration by 
reason of the fact that much of the preliminary design of equipment 
for the purpose is done not on the drawing board, but by means of 
models or visual planning. 


After the’ Works Tour, which included lunch at Ryton, the dele- 
gates reassembled there for the Brains Trust. The Chair was taken 
by Mr. W. J. Dimmock, A.M.I.Prod.E., who was*Secretary of the 
Anglo-American’ Productivity Council Team which visited “the 
United States last"year to study mechanical handling’methods. Also 
on the platform were Mr. W. M. Hiorns, A.M.1.Prod.E., another 
member of the Team, and representatives of several of the leading 
manufacturers of material handling equipment. This Brains Trust 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


dealt in comprehensive fashion with a number of questions on 
general aspects of mechanical handling. 

The day’s activities were summed up by Mr. E. W. Hancock, 
M.B.E., Member of Council of the Institution, and Works Director 
and General Manager of Humber Ltd., and the Conference 
concluded with tea at Ryton Works. 

The Coventry Section is greatly indebted to the Directors of 
Humber Ltd., for generously providing facilities, and for the 
considerable help given in the organisation of the proceedings. 











MATERIAL HANDLING- 
A Job of Production Engineering 
by WALTER C. PUCKEY, M.I.Prod.€., F.I.1.A.* 
That the production engineer has, in the past, 
concentrated largely upon the operation of the 


productive units or machines themselves, and not upon the move- 
ment of materials between the machines. 


MY ASSUMPTION 


(1) To show that the true production engineer must 
give greater consideration to the flow of materials 
between productive units, whether inside or outside the 
organisation. His activities start with the supplier of materials 
and end with the delivery of finished units to the customer. 


MY PURPOSE 


(2) To show the advantages of good material handling, in many 
ways not always recognised. 


(3) To suggest standards for more precise control of material 


handling. 


You will see immediately that my message is directed to pro- 
duction engineers, although any other materials handling experts 
who wish to listen-in are welcome to do so. After all, we have been 
told by, the Anglo-American Productivity Report on Materials 
Handling that good sales effort goes a long way towards conversion 
of the potential customer. Perhaps, therefore, my paper may 
provide you with further ammunition. 

Let us start with three definitions. 

(1) Material Handling is the movement of everything used in the 

company, including the people who work in it. 


education, training and experience in technology and 
management, to determine the factors involved in the manu- 
facture of commodities and to direct the productive processes 
to achieve the most efficient co-ordination of effort, with due 
respect to quantity, quality, and cost. 

(3) Production is material in motion. 

How many agree with my basic assumption that few production 
engineers have realised so far the full implications of material 
handling ? A study of the papers and publications of the Institution 
of Production Engineers, the national body devoted to this technique, 
shows that over the last two years, to take only a short period, 12 


* Presented at the Mechanical Handling Exhibition and Convention, Olympia, June, 1950. 
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(2) A production engineer is one who is competent by reason of 
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papers on material handling have been presented to its 30-odd 
sections in several countries out of a total of 444 lectures. Only 
2-7 per cent. Not really significant, is it? Yet, of course, this is 
understandable. The basic production unit whether lathe, drill, 
loom, rolling-mill or furnace is spectacular, often costly, and is the 
focus of attention of managers and visitors. , If it is not in motion 
they ask questions ; they rarely ask questions if the material being 
fed to or from the machine is stationary ; in fact, many people think 
a good pile of work around the machine looks nice ! 

Production engineering, therefore, has developed on the machine 
and not so much around it. The technique of production control, 
which is concerned much more with material movement and less 
with machine movement, is still in its infancy, although definitely 
a subject within the I.P.E. educational syllabus. It is significant 
that in our own company more promotions to higher factory manage- 
ment have taken place from production control departments than from 
any other single department. These men cultivate a dynamic outlook 
towards material which helps them to widen their managerial outlook. 


Layout of a Typical Production Unit 





aa 


Floor to Floor time 19°l secs. ¢ 
Actual Production time 8°6 secs. 
Waste Time 55°). 




















Fig. 1 


PRODUCTION IS ond production soe itself - 
MATERIAL IN MOTION Production engineer must of course, be 

interested in movement. Fig. 1 shows a 
typical production unit layout, in this case a capstan lathe, which 
I have taken because a lathe is a basic machine in industry. Many 
other examples could be chosen in many industries. In this case 
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The Scope of a Typical Production Unit 
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Fig. 2 


we have a number of cutting tools acting, in turn, on a piece of 


material. The production engineer endeavours to minimise the 
waste time when, as he says, the tools are “ cutting air”. Only 
when the maximum number of tools are in cutting contact with the 
work-piece is the machine performing its true function. Taking 
one of our typical jobs, the actual cutting time is only 45 per cent 
of the ** floor to floor ’’ time ; only 45 per cent of the machine value 
is being utilised. 

This waste is worth concentrating upon and no production 
engineer can afford to neglect that sort of saving. It is all part of the 
handling problem. But is it all the waste we have ? What happens 
to the material before it arrives at the machine and after it leaves 
the machine ? 

Fig. 2 shows a simple layout, including the lathe mentioned 
earlier. The production engineer usually directs his attention to 
the movement of material into the production unit, and after com- 
pletion, out of it. He assumes too often that the material is at hand 
to put into the machine and will afterwards be taken out and placed 
on the floor, thereafter being removed by some person unknown. 

What are the alternatives to the floor? The answer depends on 
many things, including the size of material, the size of batch, the 
system of production control used, to quote only the most important. 
The material may be taken from an old tea chest filched from the 
goods inwards department (7s. 6d. deposit on it!). It may, after 
production, be dropped into another box labelled on the outside : 
““ NOT to be removed from stores’?! The production engineer 
has probably provided an operation layout sheet detailing all the 
production operations on the material concerned, and this layout 
will include the tools, jigs, gauges, etc., to be used on each production 
operation. The chances are that the means of arrival at the machine 
and means of disposal from the machine are not specified. He is 
concerned with “ floor-to-floor ”’ time, and too often this is literally 
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true. It is picked up from the floor and goes back to it again 
What a good chance incidentally to coin a modern expression ! 
Perhaps “‘ door-to-door ’’ time would be more appropriate. 

What chances also to plan alternative material handling. This 
may be in the form of a chute on each side of the machine, a standard 
tote box suitable for a fork truck, a dip in the overhead conveyor, or 
even, as in a most effective case in one of our own works, a smart 
“hand-to-hand ’”’ catch. Insistence on the means of material 
movement being specified by the production engineer will certainly 
lead to much more attention on his part to this vital matter. 

Now let me expand our single production unit into the whole 
cycle of material movement as it concerns the average manufacturer, 
and don’t forget that this cycle is present whatever the product, and 
can apply to office as well as factory activities. It includes also the 
people who take part. 

Fig. 3 shows such a complete cycle, again including our basic 
production unit (Figs. 1 and 2). Just consider the frontiers of your 
company. Surely they start in the works of your material supplier 
and cannot end until the finished product reaches your customer. 
In many cases they extend through to further customers beyond 
the first. So, therefore, we can diagrammatically express material 
movement as shown in Fig. 3, and in doing so we extend our internal 
material handling to the external sphere. Production engineers 
may well say at this point, ‘“‘ Do you mean that we must concern 
ourselves with such things as external transport, packing of materials 
and products ?”’. 

Well, there are precedents. Many production engineers are 
accustomed to discuss with their material suppliers such problems 
as quality, inspection specifications and, in some cases, quantity 
problems such as rate of delivery. Generally, however, the pro- 
duction engineer is not encouraged, neither does he encourage 
himself to have continuous contact with his company’s suppliers, 
much less its customers. Yet, is it not logical that these contacts and 


The Scope of Production 


Manufacturer 





Raw Material Store P | e Finish Store 


P Production Units (Machines, etc.) 


D Delays and Costs involved between Production Units 


Fig. 3 
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interests should be built up ? The supplier and the customer have 
a strong mutual interest with him in quality, quantity and cost. 
If the production engineer concerns himself with material movement 
he is interested in the material as it arrives at his factory. As it 
arrives, so it has left the supplier, and good unloading means good 
loading. Logically, therefore, external handling becomes just an 
extension to his internal handling problems. And so he asks him- 
self, ‘“‘ Why should there be all that waste time in loading and 
unloading at his end?’ “ He pays for it.”’ ‘*‘ Why should not his 
goods inspection be regarded as a potential production unit?”’... 
and ‘‘ Why should not the raw material stores offer a first-class 
opportunity for applying material control techniques?”’ All the 
skill he devotes to the existing problems of production engineering 
are equally applicable to these operations. All these operations are 
just as logical a part of his operation layout sheet as the machine 
operation normally concentrated upon. When I see all the waste 
of human effort in the many uninspiring jobs of moving material 
from a supplier to the first productive operation I am appalled, and 
the first step towards improving this is to make these operations the 
responsibility of those technically trained men who are already 
concerned partly with the same sort of work. They are the pro- 
duction engineers. 


Production is Material in Motion 


If we now consider the customer end of the business, we realise 
quickly that moving the responsibility for the finished product into 
his orbit gives the production engineer an interest in packing. Because 
we are an exporting nation, that means packing for home and abroad. 

What justification is there for the production engineer to interest 
himself in packing? In most cases he is obviously interested until 
the final job is assembled and has passed its test. But is it the com- 
plete job at that stage? More and more, for instance, the packaging 
of a product is part of the product, a selling feature of it; this 
certainly is truc in the export market. More elaborate arrange- 
ments will have to be made to pack as part of the productive process 
rather than as an ancillary job done by miscellaneous people in the 
despatch department. The finished stores will be stocked with 
packaged products and the handling and stock control problems 
will be revised accordingly. ‘To-day the modern production control 
department handles packaging material just as it handles other 
materials used on the product. Why, therefore, should not the 
production engineer regard the packing and disposal of the product 
as a logical conclusion to his activities ? 

While writing this I read an interesting article* on the production 
and delivery of prefabricated American houses. Special delivery 


® Transport Management, 15th January, 1950. 
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trailers were designed and moved by a conveyor past the loading 
stations. To quote the article . . . ‘‘ The trailer actually performs 
a production function because it is a moving collection station, and 
the loading line is considered a production department.” 

Returning to Fig. 3 we see the production engineer’s real scope. 
So far he has generally devoted attention only to those productive 
units marked “‘P’’; in future, we hope that he will find equal 
possibilities in dealing with those activities marked “‘ D”’. 

What practical steps can he take to improve these wider activities? 
I believe the best way is to focus greater attention on them. In his 
present sphere the production engineer focuses attention largely 
through the ‘‘ operation layout ”’ which, as I said earlier, is usually, 
if available at all, devoted only to basic production operations. It 
may not even include inspection activities, let alone handling. 
Fig. 4 shows such a layout sheet for the simple machining job shown 


Operational and Tool Layout 


























Material Data: Aluminium Alloy No. 11. Fan Body - Part No. 60g08 
Operation . " 
No. Operation Machine Tools Data 
I Diecast - Reed Prentice J31359 D Die 
2 Form, Bore and Ream| Capstan Pictorial Layout 
3 Assemble Fan Eye Assembly Bench J29178 D Fixture 
Fig. 4 


in the previous illustration. Such a layout assumes that the materials 
progress themselves from the supplier into the stores, through the 
factory and finally to the customer. 

Now let us consider a simple addition to this layout chart. 
Fig. 5 shows the same job but with the addition of ‘‘ movement ”’ 
operations. Not only is more information given about the methods 
of moving the material, but what we might call “‘ flow footage ”’ is 
shown indicating how many feet the material or product travels in 
its journey from A to Z. I thought our own company was fairly 
good in handling problems, but when I saw a few examples drawn 
up from actual practice, I was not so complacent. ‘“‘ Time is 
money ”’ so we are told ; space and distance are also money, in 
more ways than we realise. A much more detailed handling 
layout is shown in the Anglo-American report. It certainly makes 
you think. 
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Fig. 6 reproduces a diagram I embodied in a paper on manage- 
ment in 1948. It shows how much time was occupied in processing 
a typical batch of work through a factory. You will readily observe 
the very small time occupied on actual productive work and the 
tremendous amount of waste time where the material is literally 
** on the floor’. Here we see the connection between time, distance 
and money. Long distances travelled by men and materials 
between operations are not always avoidable, but they do represent 
idle money ; long times elapsing between production operations 
also represent idle money. ‘‘ How much money ”’ we shall ascertain 
later. 


Progress of Code No. 600017, Support Yoke 





Process time Time in store or 
per piece hours waiting on floor 





Material ordered 18/7/46 . 
Material received 16/1/47 








Material issued to shop : [nn I 11/47 ~ 10 months 

Material on floor... ane Pe. 48 hours 

Crop, 13/11/47 ‘at ae wen Pon “002 

Wait between operations ... os a 96 hours 

Form dive os eae 003 

Wait between operations oan os a 24 hours 

Pierce és sion sin nan 003 

Wait between operations =a acs a 48 hours 

Final form ... ree ae a 4 “002 

Wait between operations ti ae ae 336 hours 

Degrease__.... aoe eo aes aa "050 

Cadmium plate exe vii 031 

Wait on floor for usage on assembly line... 240 hours 

Assemble to cleaner ing ica mre 1-000 

Inspect, test, pack 

Convey to stores... ‘ie — ree *220 

In stores waiting despatch ... noe cs 5 hours 
I°3II 797 hours 

SUMMARY 

Material stored Seu oes ihe Se ... 10 months = 7,200 hours 

Waiting time i ik _ _ sia 797 hours 

Actual time on process oe “a a nee 1°3 hours 


7,998°3 hours 





Process time 1°g 





= = ‘0016 per cent. 
Total time 7,998°3 





Fig. 6 











MATERIAL HANDLING 
THE ADVANTAGES OF I have tried, so far, to make out as good a 
GOOD MATERIAL HANDLING ©@°° 2S possible for the production engineer 

to devote his attentions to a broader sphere 
of operations. What are the advantages likely to result from this 
greater concentration on handling problems ? Let us try to list the 
more important. If any are left out you can, no doubt, fill the gaps. 


Some Advantages of Good Material Handling 

(1) Minimises need for communication roads, paths, gangways, 
etc., and enables space to be used for more productive work. 

(2) Makes more use of “ third dimension ”’, i.e., space above 
ground level. 

(3) Speeds up flow of material between works, departments, 
machines, operations and processes. 

(4) Reduces value of work-in-process through (3), thus reducing 
financial investment. 

(5) Enables shorter delivery times to be achieved through (3). 

(6) Enables more flexible schedule of production to be achieved 
(i.e., changes in design, pattern, etc., to be accommodated) 
through (3) and (4). This particularly helps export require- 
ments. 

(7) Reduces handling damage in stores and work-in-process. 

(8) Improves quality. 

(9) Reduces unnecessary fatigue and allows effort to be more 
productive. 

(10) Reduces accidents. 


(11) Creates faster “‘ rhythm ”’ of work. 


(12) Assists supervision and production control through reduction 
of work-in-process and more orderly disposal of material. 
(13) Reduces man-power portion of overheads. 

(14) Minimises need for “shop labourers’? who are in short 
supply and whose work is not usually attractive. 

(15) Encourages pride in work among users of equipment. 

(16) Encourages ancillary operation such as pickling and heat 
treatment to be regarded as flow-line operations. This 
usually enables the equipment to be redesigned for better and 
cleaner operation in the regular manufacturing line. 

(17) Attractive to visitors. 

This looks a very imposing list, doesn’t it? More important still, 

it shows advantages to every department in the company. The 
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production engineer, the time-study engineer, the production con- 
troller, the chief inspector, all have obvious interests. The financial 
department should be easily persuaded to invest in such a cost- 
saving technique. The sales manager is, or should be, tremendously 
interested in the flexibility of schedule and speed of deliveries. 
Material handling is literally a technique which more than almost 
any other single technique spreads its advantages over nearly every 
activity in the company. 

Let us make a summarised list of the advantages I have just given 
and see what departments are principally interested in one or more 
of them. It is shown overleaf. 

Now let us examine in a little more detail, the list of advantages 
given earlier. 

(1) Conserves space. Fig. 7 is an orthodox layout prepared by an 
unimaginative engineer as a sort of picture frame within which he 
then proceeds to plan his production flow. Take a rectangular 
factory of 30,000 sq. ft. and you immediately allow 15 per cent of 
total space for main gangways alone ; the subsidiary gangways 
may amount to much more. 

An even more important waste of space in the orthodox layout 
is between the production units themselves. Taking an engineering 

machine shop as an 
Orthodox Layout of Factory example, it is possible 
a as to find only 30 per cent 
of the total space taken 
up by the machine 
area, plus worker 
requirements. Some 
outstanding examples 
of floor-space utilisa- 
tion are to be found in 
the U.S.A., where mat- 
erial handling between 
7 machines is brought to 
Fig. 7 a fine art. When asked 
how much space to allow between machines, they remember the 
advice given to the young man who wanted to know about being 
married—the answer was “‘ don’t ”’. 

The machines are placed in such strategic relationship to each 
other that little handling of major components is necessary. Don’t 
remind me of the limitations of jobbing shops and other factories 
where there is little flow production. It’s surprising how much 
scope there is for eliminating unnecessary handling in every com- 
pany if you are really interested. 

(2) Uses ‘* above-the-floor’’ space. Perhaps the best way to 
emphasise this advantage is to remind production engineers of the 





A 
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A Main Gangways B Production Space 
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old puzzle, ‘“‘ How can you lay three matches over three other 
matches which are arranged on the table as an equilateral triangle ? 
No match must be laid on any other, neither must any match cross 
any other”. The sol- 
ution is shown in Fig. 8 
where you see that we 
rear the other three 
matches up in the air 
to form a sort of wig- 
wam. You use the 
aan nas ‘third dimension”’. It 
Fie. 8 is a variation on the 

ig. a 
answer I always give 
when someone says, “‘You cannot get a quart into a pint pot”’. 
You can if you knock the bottom out of the pot and pass the 

quart through it ! 


Using the Third Dimension 





Production is Material in Motion 


(3) Speeds up work flow. If the little slogan just above this has 
been thoroughly accepted, you will agree that material at rest is no 
use to you, once you have bought it. The immediate objective is 
quickly to fabricate it and dispose of the finished product. If you 
gaze again upon Fig. 5 you will agree that there is plenty of scope 
even in a company which prides itself on good material handling. 

In one of our factories the winding department, prior to the war, 
found it impossible to have as work-in-process less than five times 
the weekly output of wound units. To-day, by better handling and 
layout changes, it has 
been found possible to 
speed up the “through- 
put’ to such an extent 
that with a weekly pro- 
duction greatly exceed- 
ing pre-war a “‘work-in- 
process”’ ratio of only 
2 to I is maintained. 

(4) Reduces financial 
and material investments. 
Any proof the produc- 
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Number of times per year 
Stock Turned Over. 
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tion engineer can fur- 1938 1945 1946 1947 1948 1949 
nish which will enable HOW FAST IS YOUR “THROUGH-PUT”, 
him to save more 
money than he wants 
to spend on equipment is always welcomed by the cheque signers. 
Let us look at a few examples of material investment in terms 
of money. 


Fig. 9 
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MATERIAL HANDLING 

Fig. 9 shows the changing relationship between stock and turn- 
over in one factory. If you reach a turnover ratio of nearly 4 to I 
you are doing pretty well in most companies. Check your own 
figures against these ; you will probably find that more attention 
to this ratio will force you to concentrate on better handling. The 
financial economics give good scope. 

Another investigation I have made into a wide group of firms 
shows the following ratio :— 


Increase 
Total stock value “4 1938 1948 per cent 
Total capital resources 28 per cent 47 per cent 67 per cent 


These figures are not conclusive but they do tell us that a lot of 
money is involved in material stock, mostly just lying around the 
floor. The financier might well adopt our slogan and say that 
profit is money in motion. As material is money, then profit comes 
from material in motion. 

The following extract from the Economist is interesting. ‘* For 6go 
companies whose reports were issued in the last quarter of 1949, stocks show an 
increase from £316-0 million to £338-3 million. . . . For the 690 companies 
as a whole, stocks now represent just over 90 per cent of their net current assets.” 

We find also that stock and work-in-process combined exceeds 
greatly the proportionate pre-war figure of these companies. There 
have been many reasons for this increase in the last ten years. 
Material deliveries have been spasmodic, and the manufacturer has 
played safe by stocking up whenever possible. Don’t forget 
incidentally that greater stock means greater floor space to hold it, 
an expense not always realised, particularly in the loss of potential 
productive space it involves. 

Finally, to all concerned, remember the slogan: “ Handling 
adds cost but no value to the product.” 


(5) Shortens delivery time. Look once again at Fig. 6. Here you 
see that the time spent by the individual component on production 
machines is only -o0016 per cent of the total time the component 
(or its material) is waiting in stores or between operations. How 
much faster we can put material through by better handling. 

One of the most serious complaints we have to overcome in 
selling to America is the length of our delivery times. If we can’t 
get more labour, more space or more production machinery, we 
can at least concentrate on quicker “ through-put’’. Carry out a 
few checks in your own company and ascertain where red lights 
impede the flow. 


(6) Makes Production Schedules more flexible. If you speed up the 
flow of production you can put through more production, or alterna- 
tively you have more time available, if required, to modify the 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
schedule by putting through variations of product. I, as a mass- 
production enthusiast, am naturally not enthusiastic about too much 
variety in production and, confidentially, it is not always advisable 
to make it too easy for your sales manager to alter the delivery 
schedule, either by time or type. As managers, however, we know 
that, particularly in the export field, we cannot always dictate to 
customers and, in any case, the dollar market will only be captured 
by doing what the Americans do at home. If they want this 
product at that particular time they expect to get both. Generally, 
inflexibility of production is caused, not by any ill-will towards the 
customer by the production engineer, but by the normal time 
thought necessary for planning the job, getting the material and 
flowing it through the departments. If he can allow less time by 
increasing “‘ through-put ”’ he will quote less time. It is surprising 
how much flexibility can be built into a layout if you study the 
variables thoroughly. This may force you to consider the handling 
of tools and equipment as well as the production material. For 
instance, the basic machines, whether lathes or looms, may be 
capable of producing many jobs and the difficulty is in re-tooling 
and re-setting. Good stock-keeping, overhead runways and lifting 
devices may speed up the supply and fixing of tools and equipment. 
It may often pay to have whole machines available in reserve for 
special jobs, such machines being moved by easy handling into the 
line-up. While writing the paper I have had further confirmation 
of the possibilities here from a friend who recently took over the 
management of a large engineering company making heavy pro- 
ducts. He was walking through a machine shop and saw in one 
area three skilled men and three expensive machines waiting for 
the same crane. Just think of the overheads piling up for lack of 
adequate ‘“‘ overheads ”’. 

In another part of the shop he saw an 8o-ton crane being used 
to lift the chuck off a lathe. | How simple it would be to provide 
local lifting arrangements for each machine. 

It pays also to analyse the factors concerned in putting through 
rush jobs, and then to consider more fully how many of them can be 
improved by making more permanent provision in the basic layout. 
In the achievement of this objective, handling methods, particularly 
of the ancillary equipment itself, may play a valuable part. 

(7) Reduces handling damage. Less stores and work-in-process 
obviously means less damage. Look at Fig. 10 which was taken in 
one of our stores before reorganisation. How can you avoid damage 
when this condition prevails? I can only say that in one factory 
where handling has been given greater attention, the percentage 
cost of scrap and re-operation has fallen by about 20 per cent in 
three years. It may be coincidence but I think not. You remember 
the story of the London lady who asked the railway porter whether 
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Fig. 10. Too much stores can mean unnecessary damage 


her trunk would arrive safely at Glasgow. He threw it on the 
ground saying “‘ This is what it will get at Leicester’. Throwing 
it on the ground again he repeated, ““This is what it will get at Don- 
caster’’. Once again, doing the same thing, he said, ‘‘ This is what 
it will get at Carlisle’. At that juncture the trunk fell to pieces. 
“No lady,” he said, “it won’t reach Glasgow’?!  Let’s try to 
eliminate the crashes at Leicester, Doncaster and Carlisle. 


(8) Improves quality. This may not be easily apparent; it is 
certainly more applicable to quantity production than to jobbing 
work. Let us give a few examples from the former field. Certain 
components have to be enamelled to a high degree of finish and 
durability. How difficult to ensure that the right sequence of 
operations is used on every part ; that the right speed and time of 
dipping or spraying is used ; that the right time is given in the oven ; 
and so on. Yet how closely controlled each of these can be if the 
job is mechanised. 

Or let us take a varnish impregnating operation on an electric 
armature. Methods now available control the dipping, tempera- 
ture, and time on a continuous basis. 

Many other examples could be quoted but they will all have some- 
thing incommon. They make it more difficult to forget a necessary 
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operation, to scamp work or to perform out of sequence an essential 
operation. They take out the guesswork which is at the back of 
most faulty work. Even the very job of quality inspection can be mech- 
anised to check by sequence all the points required in a good product. 

A further great advantage is that mechanised production and 
inspection speeds up the flow of work, which in turn means that 
rejections become known more quickly to those responsible. They 
can, therefore, apply corrective measures more promptly. 


(9) Reduces fatigue and increases Productivity. The last few decades 
have seen a gradual shift from manual to machine labour. Gone 
are the days, except on the sports field, where sheer physical slog is 
regarded as a virtue. Man’s ingenuity has been devoted more to 
controlling power, which enables him to do far more than he could 
possibly do without it. Nowhere more than in agriculture is this 
trend seen, and industry could learn much from the farmer. 

** More power to the elbow ”’ by getting more horse-power per 
unit of man-power is particularly significant when applied to 
handling problems. When I see someone pushing a heavy truck 
along I am reminded too vividly of the remark passed by the man 
who was asked why he pulled his wheel-barrow instead of pushing 
it! There is no sense in the continuous manual lifting of material 
to a machine ; many women, for instance, lift several tons a day. 
Perhaps, if the paper work we normally handle weighed more, we 
should be more sympathetic to those human cranes who are to 
be found in many industries. 

A recent writer* points out the startling fact that comparing 
horse-power in terms of electricity at 1d. per unit, and man-power 
at 3s. per hour, it takes about 10 men to do the work of one unit or 
an expense ratio of 400 to 1. 

Less physical fatigue may certainly pave the way towards greater 
useful productivity. 


(10) Reduces accidents. I told a story last year which is worth 
repeating, as it illustrates this section without further comment. 

Returning from a trip to America some years ago, I walked into 
one of our factories and saw a nice poster on the safety board. It 
was designed by the National Safety First Organisation to which 
we subscribe. It warned workeis against rupture by showing the 
right and wrong way to lift a heavy weight. I could not help 
reflecting that in many American plants where the handling accident 
rate was low, they probably didn’t subscribe to such a body or 
display such nice posters. They bought a hoist instead ! 

An analysis of accidents shows that the number attributed to 
falling over materials is very high. Good handling promotes good 
housekeeping which is a very good accident preventative. 


* L. Wolliston. “Industry”, January, 1950. 


259 





MATERIAL HANDLING 


(11) Creates better rhythm. A story in a book called “ F.O.B. 
Detroit ’’ comes to mind here. A foreman in a Detroit car factory 
found that the workers on a certain assembly line set their speed by 
a belt fastener clicking over a pulley just above the line. He 
increased the number of clicks per minute and up went the speed of 
work! It’s a good story, but has elements of truth. Watch an 
electric train coming into and leaving London Bridge Station and 
note the slickness with which porters and passengers move. Then 
watch the lethargy surrounding the steam train in the same station. 
Speed begets speed and an appearance of ordered movement 
inspires all to keep up the pattern. 

The conveyor-line type of layout encourages production engineers 
to plan the job more effectively ; they are forced to break the 
production activity into smaller elements with the advantage that 
each element is likely to be given closer study. 

Some people complain about the soullessness of modern mass 
production where each worker is supposed to perform one elementary 
task day after day. This is not necessarily true ; it is true however, 
that you can use some advantages of mass-production technique on 
batch or jobbing production. The mass-production technique 
usually involves breaking the job to be done into small elements. 
It is possible, however, “ after taking the job to pieces”’ to re- 
assemble the separate “‘ pieces ’’ or elements into whatever suitable 
combinations the circumstances require. Let us look at Fig. 11. 


Taking the Job to Pieces 








“4° 


THE WHOLE JOB TO BE DONE 2 





felol/ximiolal alls 


A.B.C. etc. are individual elements into which the whole job can 
be analysed. 

They may be performed individually (Mass Production) 

Thev may be performed in groups (Batch Production) 

They may be performed as a whole group (Jobbing Production) 





























Fig. 11 


The output of complete jobs, if fairly large, may be obtained by 
each individual worker performing a small element, and then 
passing the job rapidly to another worker performing the next 
element, and so on. This certainly enables almost an imbecile to 
perform each elemental job, but it has often been carried too far, 
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resulting in much material movement per worser. The ratio of 
work-in-process movement to productivity is too high, and the 
monotony aspect unduly created. How advantageous it is, however, 
to plan the production by element wherever possible. Only this 
way can you isolate and study the common elements over a wide 
range of jobs, which is a valuable aid to those who estimate time 
and cost values. 

Now you can “‘ re-assemble’’ the elements not only in the 
sequence A.B.C.D., etc., but in any combination you find most 
desirable. It’s like shooting a film ; the final scenes may be taken 
first but the whole film is finally made up in correct sequence. 

The operation layout shown earlier (Fig. 4) has, for a very simple 
job, been broken down into individual operations. The sequence 
shown makes it necessary for the job to travel 985 ft. before it is 
finished. Rearranging the sequence may reduce this considerably. 
One of many such improvements I remember in our own company 
required originally 20,000 components per week to travel 1,648 ft. 
on thiee floors before completion. To-day 30,000 of these parts 
travel only 726 ft., thanks to a rearrangement and regrouping of 
the elementary operations. 


‘ 


(12) Assists supervisory control. Consider the job I have just 
quoted. It passed through several departments on different floors 
in its fabrication. How difficult for a supervisor, whether of pro- 
duction or control, to know what was happening. The job of 
making schedule was extremely difficult, the stock-taking was 
complicated and individual responsibility, which is the keystone of 
supervisory success, was weakened. To-day, a compact layout, 
with most operations performed in a group under one supervisor, 
has eliminated the job from the shortage lists. 

You will say this is impossible on many jobs. I agree, but it is 
possible on far more than you think. Study your shortage lists over 
the last year and those items most consistently on it are likely 
candidates for similar treatment. There are many other ways, 
depending on the product, by which the supervisor can be helped. 
Buffer stock checked by conveyor capacity, automatic counting to 
check output, and pre-set movement of materials come to mind 
as examples. 


Production is Material in Motion 


(13) Reduces ‘‘ man-power”’ overheads. Variable overheads 
comprise two principal components: manpower and _ indirect 
materials or equipment. Wise investment in the latter more than 
returns advantage to the former. If, as I hope, full employment is 
maintained then every investment in equipment which enables 
manpower to be directed to more productive work is desirable. 

Managers certainly need proof that the investment is a commercial 
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proposition, and it is here that production engineers require more 
training. They often present the case badly, and in this are not 
always helped out by the suppliers of handling equipment. It is 
surprising how much a man costs per year. He must be advertised 
for, selected, engaged, fed in the subsidised canteen, and, of.course, 
paid. This amounts to hundreds of pounds per year at the least, and 
any engineer who cannot make out a good case on paper for saving 
essential manpower should really take a lesson in public relations. 
Don’t forget that top management isn’t obtuse by nature. It 
merely insists, and rightly, that subordinates prove their case. 


(14) Fewer shop labourers. Any physical effort which could be 
re-directed towards better productivity is a waste. Any person 
failing to make use of more productive equipment, which is also 
probably less tiring than the existing method, is failing in his 
obligations to his fellows, quite apart from being something of an 
idiot. 

Under certain circumstances, hard physical work may be gloried 
in, but anyone who watches a milkman or shop labourer pushing 
a heavy truck would have to be highly romantic to find other than 
lunacy in it over a long period. To-day is the era of “‘ new names for 
old occupations”. Let our labourer become up to date by being 
renamed transport assistant or internal truck driver. Anything 
which can be done to get away from names or habits which per- 
petuate lack of pride is a good thing for people, quite apart from 
economics. 

Let me utter one warning here, however, and this might be 
stated under :— 


(15) Encourage pride of work. Most men like to control machines; 
between the ages of one and 100 we are thrilled by mechanical toys ; 
we enjoy riding cycles or driving cars. In our own company we 
have much proof that thousands of men like to operate electric 
cleaners or washing machines, aided, of course, by the subtle 
encouragements of their wives ! 

Similarly, in our work we like gadgets, whether they be automatic 
door openers or a fork-lift truck. 

Why not, therefore, capitalise on this human trait as much as 
possible by giving men mechanical aids when possible. They like 
to use them, they like to be seen operating them, explaining how 
they work. 

There is one extremely important consideration, however, to 
bear in mind when you consider man’s reaction to mechanisation. 
In the mind of many a man rages a conflict between pleasure in 
using the machine and doubt on the economic reaction to his 
earning capacity. How often have we heard of strikes arising from 
the introduction of a new labour-saving device ? The reaction of 
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the strikers is not hard to visualise ; first of all the new device is 
likely to upset violently the established customs of the group or 
individual in it ; secondly, it may throw men out of work, or at 
least cause them to be transferred to other less attractive work. 
I think you and I would have the same reaction in similar circum- 
stances. How can we remedy this state of affairs? There are at 
least three ways. First of all, we can create and maintain an 
atmosphere of modernisation in our company. Men who are 
accustomed to seeing new layouts, new machines, new ideas con- 
tinually encouraged and installed will more willingly take part in the 
change. ‘This is a very important argument indeed and it will be 
a sorry day when taxation and other financial doubts cause firms to 
discourage constant modernisation. It stultifies imagination as well 
as mechanisation. 

Secondly, we must ensure that drastic reduction in individual 
earnings is avoided during the change-over. After all, the company 
will get a long-term benefit and it’s usually worth while making 
temporary arrangements which will “‘ ease-in ’’ the new conditions. 

Thirdly, make certain that the minimum of labour adjustment is 
necessary after the introduction of the new equipment. Every man 
made redundant is a further argument against mechanisation, there- 
fore before you make the change see that you have less labour on 
that line or group than you really want. See that those on the job 
want more help to achieve schedule. 


(16) Encourages re-design of production units. Let me give you an 
example. A part is processed through a machine shop where the 
sequence of operations is reasonably good and then it requires heat 
treatment. In most firms this means that it is taken some way to 
a specialised department where all the heat treatment is done. Now 
consider a modern refinement where the design of special heat 
treatment equipment, such as high-frequency machines, enables 
these machines to be placed in the production line. The advantages 
are obvious. These new machines are usually quicker, they are 
certainly cleaner, and the material is handled and controlled more 
easily. 

A variation on this procedure is to re-design a machine so that 
it may perform a group of operations instead of, say, one only. 
A recent example is a boring machine which now has facilities for 
some drilling spindles to be attached to it. A component which 
formerly moved in batch formation from boring to drilling now gets 
both operations performed simultaneously and handling is much 
improved. There are obvious limitations to this procedure but, 
even under quantity production methods we can do much grouping 
of operations around a basic production unit. 

A further variation is to consider “ production by product ”’ as 
an alternative to “‘ production by process ”’. 


263 


MATERIAL HANDLING 


This raises a very big issue which cannot be elaborated here. 
Briefly, however, if you have the majority of work on a certain 
component done in one department, then it might be advantageous 
if it has only a small amount of other departmental work to be done 
on it, to move the production unit from the latter to the job, instead 
of moving the job to the unit. You must obviously apply this to 
your own conditions, but we employ it frequently and if there is a 
fairly good flow of work it is often far easier to move a machine once 
into another department, rather than continually to move batches 
of work away from the main department. 

(17) Attracts visitors. Perhaps you don’t encourage visitors. In 
our Company we entertain thousands a year in various factories and 
** watching the wheels go round ”’ is a favourable occupation. 

I remember years ago seeing trips by motor boat advertised to 
show visitors at Lake Erie, in America, how the large ore boats were 
loaded. I was one of thousands who were thrilled ! 

Material handling plays a most important part in visitor-appeal ; 
in fact, I’ve often considered whether it would be worth while 
having a special conveyor to take round the visitors ! 


You may have already reached the conclusion that 
I am a material handling enthusiast. I am, but only 
if it pays. Better handling techniques have a much 
greater scope than most of us imagine, but don’t let us lose a sense 
of proportion. The most effective approach to material handling is to 
eliminate it, and the production engineer should approach such a 
problem in the same manner as the time-study engineer approaches 
a job. “Is this job really necessary at all ? ’ 

In any case, the more controls that are available within reason, 
and the better the measuring sticks used in these controls, the more 
satisfied we are that the schemes submitted are sound investments. 
Let us look at a few controls we can use. Here is a list of the more 
important :— 


STANDARD 
OF CONTROL 


(a) The ratio of turnover to stores stock. 

(6) The ratio of turnover to work in progress. 
(c) The ratio of stores stock to work in progress. 
( 


» 


The average “‘ through-put ” time of a job. 

The average footage travelled by a job. 

The ratio of delivery costs to turnover, 

The ratio of packing costs to total cost of preduct. 
The average number of items on shortage lists. 
The achievement against quoted delivery times. 
The ratio of trucking cost to total cost. 

The ratio of stores cost to total cost. 

Utilisation of floor space per unit of turnover. 
Horse-power per worker utilised. 
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Of one thing I am certain ; cost reduction can only come from 
cost analysis. I said earlier that if you can segregate cost you are on 
the way to doing something about it, and overheads generally get 
out of control because they are not analysed in such great detail as 
direct costs. They represent the “ bucket ” into which we toss all 
doubtful categories. 

If the technical press, the Institution of Production Engineers and 
the Institute of Cost and Works Accountants could encourage 
publication and comparisons between various companies on the 
control figures shown, they would do much to change opinion 
into fact. 


SUMMARY Let me briefly, once again, review the high lights of 
this paper. 

First of all I have stressed the necessity for production engineers 
to widen their scope and take material handling more definitely 
into their consideration. In that scope I include external transport 
to and from the company and also the packing of its products. 

Secondly, I have tried to show how many sections of a company 
can benefit by good material handling. Its scope is much wider 
than the majority of other individual techniques. 

Thirdly, I have tried to encourage greater cost analysis of 
handling problems as a basis for improvement. In this cost analysis 
I include the setting up of a variety of control figures or ratios which, 
if published, would do much to stimulate competition and increase 
efficiency. 

Finally, study the Anglo-American Report fully. It is full of 
good stuff by good men. 

And once again, don’t forget our slogan : 


Production is Material in Motion 








METHOD, MOTION, 
TIME AND MATERIALS HANDLING 
by W. JAMES WEBB, A.M.I.Mech.E., A.M.I.Prod.E., A.M.LLA.* 


OR a long time I have been intensely interested in and closely 

associated with the subject to be considered. If its treatment is to 
prove of value, it must necessarily cover the widest possible field, 
leaving the details of application to their proper sphere in the 
textbooks, of which there exists an embarrassment of choice, although 
principally of American origin. 

Now, it will be appreciated that in any enterprise engaged in the 
manufacture, processing or distribution of commodities essential to 
modern civilisation, we are at once faced with three fundamental 
elements—method, motion and time. The intimate balance of these 
elements determines output, production cost and, finally, the 
purchasing power of wages. For most of us this may be translated 
into the standard of living we can enjoy. 


Whether time study can materially improve the 
IN LIGHTER VEIN nation’s living standard is a moot point. Slicing 
split seconds off the cycle time of an unskilled packag- 
ing operation is one thing: saving time on intricate operations 
involving weeks of processing is quite another. However, many 
laymen have not the slightest conception of what is meant by time 
study, and it depends on what source one approaches for enlighten- 
ment, as to what viewpoint one ultimately accepts. One may go 
to the all-scientific exponent or, according to taste, the satirist 
writer who treats the subject in lighter vein. Such a one is Mark 
Spade who, in his book “‘ How to Run a Bassoon Factory,”’ published 
by Hamish Hamilton in 1934, displays a keen insight into the 
mysteries, rites and traditions of contemporary manufacturing 
enterprise. 
Quoting from the chapter on “ Time Study and Costing,”’ we 
find the following gem not entirely, as Mr. Churchill once said, 


9 


‘a terminological inexactitude ’’ :— 


‘You may remember that among the. necessary experts I 
included a time-study man. It is his job to find out how long it 
takes a man to produce a bassoon, and, accordingly, how much you 
should pay men for producing it. He proceeds something like this : 


(1) He sets a man to work on making a bassoon and times him 
to a hundredth of a second. This gives him a figure to work on. 


* Presented at the Mechanical Handling Exhibition and Convention, Olympia, June, 1950. 
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(2) He then takes his figure and applies the following reasoning: 
(a) It took old Sam two days to make that bassoon, but he 
wasn’t working as hard as he might. 
Therefore divide by two=one day. 
(6) Anyhow old Sam is old and not representative. 
Therefore divide by two again=half day. 
(c) On the other hand old Sam has had a lot of experience. 
Therefore multiply by two=one day. 
(d) But there were seventy-nine periods of two minutes when 
he didn’t do anything. 
| Therefore subtract 158 minutes=five and a half hours. 
(e) But he’ll get tired later in the day, so we’ll allow him half 
; an hour. 
Therefore add half an hour=six hours. 
(f) On the other hand if the rate is too tight old Sam will kick 
up a row. 
Therefore multiply by two=one and a half days. 
(g) Anyhow we always leave a bit of margin so let’s call it 
TWO DAYS.’ 
} Mark Spade takes much the same line with costing, which is to 
many—particularly the unfortunate consumer—like a trip into the 
land of Einstein. How it must puzzle the ordinary man that a 
radio set costing from sixty to eighty shillings in material and labour, 
jumps to something more than twenty pounds when he seeks to 
transfer it from a shop window to his lounge. 
: On this subject, again quoting, we find : 
* Costing is the way in which you find out why things cost too 
much. There are several sorts of costs : 
} (1) Material costs. 
(2) Labour costs. 
(3) Distribution costs. 
If these are added together and subtracted from what a thing 
actually costs, we get : 
(4) Overhead costs. 
‘The following is a practical example : 


eet egreR ne er 


£ s. d. 
Wood for bassoon “ne ao mut ae 4 
Metal for bassoon we eee in me 54 
Reed for bassoon rao oe ie ik 3 
Making bassoon nies ‘nin si eas 7 6 
mmenheatiiatiap 
! Total — 8 4 
Actual total cost of bassoon... ‘is me 29 9 6 
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Therefore overhead costs (lighting, heating, fe @. 
office staff, rent, rates, directors’ fees, experts’ 
salaries, sales staff, insurance, assurance, loss 
on canteen, money stolen by cashier, loss on 
investments, depreciation of plant, etc.) ... 29 1 2 


‘ To be perfectly frank with you, I don’t want to go too deeply 
into the matter of costs, for I’m afraid you might get a little lost, 
and we don’t want to play babes in the wood. But I can outline 
the general principles very briefly : 

(1) Never worry much about inessentials like buying the stuff 
and making the bassoon. They hardly cost anything. On 
the other hand you can’t have really modern production methods 
and science and things without paying for them. 

(2) As long as you make enough of anything you can give it 
away, or pay people to take it, and you’ll still make a profit. 

(3) Don’t be surprised if your costing department tells you 
one day that a thing costs twenty pounds, and the next that it 
costs four and threepence. Costing departments always do that, 
and they will certainly be able to produce figures which prove 
abolutely conclusively that they were right on both occasions. 
Anyhow, they probably were. It’s just that there are several 
ways of looking at costs. Avoid the way that involves looking 
two ways at once. It is confusing and leads to strasbismus. 


(4) Remember that the ways of Providence are strange, and 
that since accountants are the only men who are really closely in 
touch with them, it doesn’t get you anywhere to question their 
decisions. Accept the fact that a thing which cost you seven 
and six in materials and labour was a dead loss when sold for 
twenty-five pounds, gracefully. If you have that sort of account- 
ant you will probably find that it all works out all right in the end.’ 


FUNDAMENTAL So, to resume in more serious vein our examination 
of scientific aids to productivity in relation to 
mechanical handling: 

There can be no controversy on the necessity for efficient methods, 
motion economy, time standard and planned materials handling. 
Wherever the repetitive nature of the product allows, we should 
make the fullest possible use of a// these scientific aids to productivity. 
When conditions are such as to permit flow production technique, 
such aids should be applied with vigour and foresight. Where 
flow production is not possible, the least costly and most effective 
means of raising productivity is, without question, planned materials 
handling. 

Unfortunately, as most supervisors and foremen know, British 
industrial capacity is in the aggregate made up of smaller production 
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units employing less than fifty workers. In many of these units, 
the nature of the production is non-repetitive, i.e. whilst conforming 
broadly to type and character, such manufactured products are 
in part ‘tailored’ to suit special requirements. Due to the 
individual features considered by customers to be necessary, it is 
impossible to achieve more than a limited measure of standardisa- 
tion. This in turn restricts quantities to very small lots. 

Under such conditions, it is manifestly absurd to attempt 
centralised planning together with time and motion study. In the 
absence of the prime factor—gquantity—both techniques merely 
increase indirect expense resulting in an unnecessarily costly 
product. 


SENSE OF Scientific aids to productivity can be effectively 
PROPORTION employed only when conditions suitable to their 

application can be instituted. There must be 
proper regard to the economic principles upon which all industrial 
activity is based. This applies very much to time study, often used 
when good ratefixing would prove more suitable to the type of 
production technique, and the nature of the product. 

Generally speaking, there is a far wider field for the application 
of ratefixing than of time and motion study in Britain. That must 
inevitably hold good until the traditional emphasis on the pro- 
duction of capital goods and equipment gives way to the American 
idea of consumer goods, such as cars for all. It must be remembered 
that American manufacturers have for long concentrated on the 
home market as a basis for the quantity production of low cost 
products. Britain, on the contrary, has mainly directed her 
industrial activity in the direction of capital goods, which are not 
sufficiently repetitive to permit full exploitation of intensive tooling 
methods or time and motion study: either of which require 
standardised conditions before the maximum economies can result 
from their use. 

The foregoing does not in any way detract from the rational and 
beneficial application of time control, improved methods or motion 
economy in most industries including those employing a small 
number of workers. The objective, however, must lie in the 
direction of improved methods, the widespread adoption of 
simplified handling, a reduction of the fatigue factor, with the 
ultimate aim of so raising productivity that basic wages will increase 
proportionately to the rate of output throughout industry. 

It will be appreciated that this is quite opposed to the accepted 
idea of maximum individual earnings, but in any event, only an 
aggregate increase of productivity throughout an industry could 
lower costs, increase basic wages, raise purchasing power and 
stimulate consumer demand. 
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of practical ratefixing superimposed on an adequate educational 
background. 

To illustrate the deficiency to be observed in the training of rate- 
fixing personnel, it is proposed to quote J. J. Gillespie, a well-known 
consulting engineer whose findings are based on an investigation he 
carried out and related in his book, “ Engineering Reorganisa- 
tion *”? :-— 

* Examples of inadequate technical knowledge resulting from questions put 
to twenty-eight ratefixers and eight process engineers in nine different works: 

1. Not one could produce tabulated data in daily use to cover 
cutting tools. 

2. Only two possessed data relating to metal tensile strength 
and/or Brinell. 

3. All put much the same fatigue allowance on the job whether 
the operation called for manual effort for 100 per cent or 25 per 
cent of the operation time. 

4. Only seven were able to handle effectively the setting of 
rates on machines, two or more of which were worked by one 
operator. 

5. In only two of the nine works were machine capacity charts 
in use. 

6. Only one of the nine works used constants, and in this case 
these constants were few and of little real use. 

This investigation reveals a lamentable state of affairs and may 
well be a pointer to the low standard of industrial relations in some 
works, where ratefixing lacks the confidence of machine and bench 
operatives, so causing an effective brake on productivity, rather 
than a means of promoting confidence, stimulating effort and 
lowering costs. 

Between ratefixing of the lowest order and the opposite extreme 
of highly specialised time and motion study lies the middle path of 
synthetic ratefixing by the comparative method. Scorned by the 
ardent time and motion study advocate, it has proved nevertheless 
to be adequate for the greater part of British industry, where highly 
repetitive production techniques cannot be applied. Before 
passing on to synthetic ratefixing, it would be well to take just a 
broad glance at time study in extenso. 


In many small engineering and other shops one 
frequently hears derision heaped upon the practical 
works-trained ratefixer, but it is nothing compared to the wholesale 
contempt reserved for the time study fanatic who—although a 
specialist on the Bedaux system—finds himself all at sea in a small 
factory, where the largest batch may be something less than fifty. 
Such an expert is likely to discover very speedily that he knows as 
much about shop practice as a mermaid about atomic fission. 


TIME STUDY 
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Fig. 2. An example of a work-study observation sheet. Batches are from fifty to one 
hundred, but an economic batch is run if possible. For quantities under fifty, rating is by 
synthetics and comparison. For fifty and upwards, initial rating is synthetic and observation 
used for confirmation and, if necessary, adjustment. 


On large-scale assembly such as radio, vacuum cleaners, packag- 
ing operations, chocolate enrobing and similar flow processes, where 
continuity permits a high degree of mechanisation, there is a 
legitimate field for the employment of time study in all its glory. 
In the majority of British factories—and the majority employ less 
than fifty workers—the time study man is a costly ornament, and 
his stop-watch about as useful as the home town clock to a traveller 
in the Sahara desert. Time study is an asset in the highly repetitive 
concern where materials, methods and machines are so organised 
as to produce “ standardised conditions.” Even so, there is still the 
*“*x”’ quantity, the man who so far has proved intractable to all the 
efforts made to standardise him. 

Time study in fact claims to be so highly scientific that the field it 
embraces trespasses more than a little into the realm of medicine. 
If this appears to be an overstatement, then read ‘ Applied Time 
and Motion Study,’ by Walter G. Holmes (Publishers: Ronald 
Press Co. 1938). This masterpiece of pseudo-scientific literature 
provides tables of neuro-biological reactions which, in simple 
language, means the time taken for impulses to travel from the 
brain to the various muscle groups via the motor nerves. 
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In another well-known textbook, ‘“‘ Motion and Time Study,” 
by E. M. Barnes, one may find tables of oxygen consumption for 
various tasks involving the expenditure of physical energy. These 
tables naively conclude that a labourer consumes less oxygen in 
pushing a wheelbarrow at a normal brisk pace than during a slow 


walk or gentle run. 


Let us take a glance at the brain reaction figures of Walter G. 


Holmes :— 


TIME IN DECIMAL MINUTES 


Nerve Reaction—Eye to Brain or Reverse 


‘n —Hand to Brain o 
ad —Knee to Brain ne 
- —Foot to Brain 

ms —Realise Contact 

. —Hear or Smell a 


Mind decision —Mental Process es 


Finger-Hinge Movement—From Knuckle : 


RATE DEVELOPMENT SHEET 


0003 
“0024 
-0026 
0030 
‘0010 
0025 
‘0010 

0 to 2”x 


to -0040 
to -0040 
to ‘0100 
5° ‘0017 


0 to 4” X 10° -0021 









































Departmene O29 ASBembly Dace 24.7.45 Spec No 101 
Product Type X Parc Pixed Head Org. No 7070-6 
Operation (1) Turn & Pace M/C Group & No P Order No 
Labour Grade Cc Material Tooling 
Speed Top Speed Feed Sensitive lub Nil 
Rin Materat 7070-6a Fin. Work Op.2 Benoh Economic Bach §=50 
Work Sequence OY thoes ae N Minzper Sed> Mins. Per 
A. Pick up piece and load to manirel,oil 
centres, locate in mchine. 29secs| 1 
B. Position Tool for cut. 8secs| 1 
C. Pace Boss, 2 cuts, 1 at .010" at .005" 24secs/ 1 
D. Position tool for turning 0.D. 8secs| 1 
E. Turn 0.D. for size 24secs| 1 
PF. Gauge 0.D. with micrometer l3secs| 1 
G. Finish turn 0,D. (1 out) 29sces| 1 
H. Deburr, Unload from machine, fit 7070-1 
place in pan. 35secs/ 1 2.83 
15% 242 
3.25 
swede At 3.25 Std. Work Mins | Equivalent Performance 18.5 Per Hr 5.43 Per MH. 100 
Fig. 3. Rate-sheet used to establish standard time after use of the observation sheet. 
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Are we really to believe that time study experts are in possession 
of data on neuro-biological reactions which a handful of eminent 
medical specialists, scattered all over the world, have taken many 
years to obtain by painstaking research? Surely this is hardly 
conceivable ! 

Is Britain’s ability to achieve economic stability dependent on 
her workers attaining a standard time of seventeen-thousandths of a 
minute to move a finger from the knuckle for two inches through 
five degrees, or, would we do better to rely on adequately training 
our workers, efficient management, good foremanship, alert 
supervision, not overlooking that quality of craftsmanship which 
once made British industry famous throughout the world ? 

What possible scientific or biological justification exists for the 
alleged standard measurement of human reactions? Practically 
every book on time study first oversteps the reasonable bounds of 
scientific veracity and thereafter becomes extremely unscientific by 
talking about “‘ approximately’? or ‘“‘nearly.”’ In_ precision 
engineering, a ten-thousandth part of an inch is accurate work 
which often causes many heartbreaks ; yet, time study virtually 
blinds science by glibly claiming an accuracy of one ten-thousandth 
part of a minute for human brain reactions. 

Most people would agree that in any industrial concern a fairly 
representative cross-section of men and women are to be found in 
all their diverse types. No two men are alike, each reacts strictly 
in character with type and temperament to a given set of circum- 
stances. Those who write so lucidly about neuro-biological 
reactions should carry the pseudo-scientific jargon to its logical 
conclusion ; they should explain precisely how the four basic human 
temperaments vary in their response, and what effect the state of the 
glandular system has on the so-called standard nerve reaction times. 

It may be appropriate to suggest that some time study exponent 
with the necessary qualification will amplify these fourth decimal 
minute reactions, subdivided as between the four basic human 
temperaments—the nervous, the choleric, the melancholic and the 
phlegmatic. Each individual is conditioned by the endocrine 
glandular system, and each reacts according to type, to internal or 
external stimuli or conflicts. 

Notwithstanding anything in the foregoing, there is undoubtedly 
a legitimate field for the application of rational time study, the 
operative word being rational. 

Where process cycles or machine operations are principally 
mechanical ; where conveyors, infra-red paint drying tunnels, 
pottery kilns or automatically controlled handling equipment are 
involved, there is definitely no legitimate field for time study. 
Improvements in process work of this nature can be reasonably 
expected to emanate from improved methods and to whom, if not 
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the production engineer, should one look for dynamic product 
engineering ? If the time study expert feels himself capable of 
improving manufacturing methods, surely he should become a 
production engineer—Britain needs such men badly enough. 
Since the time study expert claims that standard conditions are 
essential for standard times, certainly his first duty is to help 
establish those conditions as a basis. It cannot sufficiently be 
stressed that Britain’s industry must urgently exploit standardisa- 
tion to the fullest possible extent. 

The proper field for time study is in the reduction of non- 
mechanical cycles, i.e. in work of a manual nature, mainly of an 
unskilled character, or, where operators are specialists in a very 
narrow field—women on light assembly, in the clothing trade,. 
provision and cereal packaging, in most of the luxury trades like 
cosmetic manufacture, pharmaceutical packaging and preparation. 
Within those fields where manual dexterity plays an important 
part and constitutes the larger portion of the production cycle, time 
standards are essential to the maintenance of standard costs. Where 
machine operations are concerned, there is little the time study man 
can do, provided the production engineer has processed the product 
with that efficiency one should be able to expect. If materials, 
machine speeds, feeds and tools have adequately been considered, 
any given equipment should be producing at optimum rate. 
Predetermined standards laid down by a production department 
can be very accurately computed by synthetics based on constants 
coljected within the works where they are applied. On condition 
that such standards are supplemented by a plus tolerance figure 
(within the standard cost), there is little improvement to be antici- 
pated from the use of the stop-watch. Were any such improvement 
demonstrated, it would be high time for a concern to find another 
production engineer or, alternatively, to offer remuneration com- 
mensurate with the degree of skill and training required by 
dispensing with the stop-watch department expense. 

Britain needs dynamic production men with a good background 
of ordered practical apprenticeship plus adequate qualification 
obtained by means of a sound training in technology, economics 
and administration. Only when such a body of trained men are 
available and in a position to achieve a renaissance of British 
production technique, will it be appropriate to bring the stop-watch 
into action, where it is proved that efficient technology has failed 
to bring results. 


TIME stupy to Jf after very careful analysis it is found that the average 
THE NTH POWER “12° of British industrial concerns, in relation to the 
type of production, is suitable for all-out time study, 
let us by all means extend its use. In so doing, however, we must 
be prepared to justify its introduction by carrying it to its logical 
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RoTURN TO Worx Stupy 
SHEET I- 
RAW MATERIAL. Adjacent to operators on bench. — 
N S Stacked at end of Assembly bench. 
. Team of eight. 
OPERATIONS. 
Work 
Operator. Element 
Ae 1 Assemble plate to housing. 
2 Rivet plate to housing. 
3 Fit panel by hand. 
4. Rivet panel. 
B. 5. Fit 2 screws and outs and secure with 


power driver. 





Cc. 6. Clean pole with air jet. 

7. Clean magnet with air jet. 

8. Clean assembly with air jet. 

9. Place pole and magnet in position on housing 
assembly. 

10. Fit 3 screws. 

ll. Secure 3 screws with power driver and hand 
driver. 





dD. 12. Adjust magnet. 
13. Select and fit cone. 
14. Clean assembly with air jet. 





E.4F. 15. Paint rim of housing with Aretex. 
16. Secure cone to housing. 
17. Paint rim of cone with Aretex. 
18. Secure felt to rim. 
19. Wipe off surplus Aretex. 








(Continued). 





Fig. 4. Time-standard sheet used for the continuous belt assembly of a product utilising 
eight operators. Machined parts were made in small batches and rated by the comparative 
method to accommodate parts for other products. This is a reasonable field in which to 
apply rational time study, since assembly is mechanised and standardised. 


conclusion—apply time study from top to bottom of any concern 
where it seems evident that increased production at lower cost will 
result inevitably from its introduction. 

Prior to the installation of time study, it is of paramount impor- 
ance that : 
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SHEET 2. 
OPERATIONS. (Continued). 
Work 
OPERATOR. Element. 
G. 20. Fit two nuts. 
21. Test and centre speech coil. 
22. Stamp number. 
K. 23. wire and solder 2 tags. 
24. Punch 4 holes in felt. 
25. Magnetise. 





Issued at 12.00 Standard work minutes per Unit. 

Equivalent Standard Performance. 5.0 Units per hour. 
LINE 1S SBT UP FOR 8 OPERATORS. 

1.50 Standard Minutes per Operator. 


Equivalent Standard Performance. 40 Speakers per hour from 
team. 











(1) The type of product and its repetitive nature shall permit the 
use of standard methods, materials and even machines. 


(2) A high degree of standardisation has been achieved so as to 
establish the degree of stability essential to the ‘‘ standard 
task ’’ as a reliable measurement of production efficiency. 


(3) The sales volume of a product over a reasonable accounting 
period can be forecast with reasonable accuracy. 
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(4) The volume is sufficient to justify standardised methods, 
efficient tooling and job breakdown into elements. 

The conditions outlined are the minimum for a manufacturing 
industry, but in packaging and confectionery production, etc., the 
field for the application of time study is much wider and the basic 
requirements less stringent. 

Time study, even when applied to high-class product engineering, 
will not alone result in such savings as might be anticipated. Unless 
extended throughout an organisation, it is illogical to cut minutes 
off an operation time-cycle, whilst hundreds and perhaps thousands 
of hours are wasted on the indirect expense side. An analysis of such 
wasted hours spent in conferences, progress meetings, excessive 
paperwork preparation, and the vicious circles of high-pressure 
indecision often encountered, accounts to a great extent for the 
high selling price of many products. 

Direct procedure, simplified routine and clear-cut designation of 
responsibilities would lead to less top-heavy administration from 
which British industry together with the government is suffering. 
If time study can truly make a worthwhile contribution to our 
economic salvation, then let us analyse the job of everybody concerned 
on the administrative side of an enterprise. How does the average 
executive spend his day ? How many progress meetings does he 
arrange to ensure that subordinates—delegated and paid for a job— 
will not fail to discharge their responsibilities ? Let us be sure that 
the irreducible number of executives and administrators are 
employed ; that functions and duties are clearly defined ; that 
such responsibilities as fall into the specialised class are delegated 
to qualified and efficient subordinates, who can be trusted to bring to 
light only such matters as may run contrary to a predetermined plan. 

In short, let us be satisfied that every employee not engaged on 
productive work is assigned a clearly defined but essential task and 
that it is performed with the same standard of efficiency which time 
study aims to achieve in productive tasks. There cannot be two 
kinds of logic, nor can there be one measurement of efficiency for 
the manufacturing and another for the administrative side. If a 
standard performance is essential for manufacturing operations, it 
should be no higher than the corresponding standard for admini- 
stration. 

Many will retort that administration is different. What is the 
difference between an assembly operation comprising delicate 
manual handling and the man or woman preparing a material 
schedule ? If the former can be measured in terms of a standard 
task, surely, there is no insurmountable problem in measuring the 
latter in like terms ? 

Looking dispassionately at time study, we find that it views all 
industries alike. It is not uncommon to meet with the same group 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
of ‘‘ experts ’’ engaged at different times in introducing time study 
in cotton mills, garment factories, engineering works and other 
widely divergent productive units. This may be an argument 
for the pure scientific basis of time study, but if so, there must be 
inevitably many gaps in the practical application of the theory. 


INCENTIVES Incentives must be provided if productivity is to be 

increased and costs vigorously pruned. There is, 
however, one aspect relative to incentives which is nowadays either 
glossed over or completely ignored, i.e. the failure to provide 
incentives for those technicians who are responsible for evolving 
the basic conditions without which it is quite impossible to provide 
incentives for operators, much less to establish the fundamental 
conditions essential to greater productivity. 

Think for a moment of the average engineering works where 
batch production is in being. The alpha and omega of the product- 
ivity potential depend almost completely on the ability of the 
planning engineer, who lays out the sequence of operations, 
decides the methods for good or ill and evolves in many instances 
the tooling, with proper regard to the economics of quantity. 

Balance the incentives of such a man against those of the skilled 
and semi-skilled operator. In the first case, the average wage is 
about 25 per cent higher than pre-1939, and there are no bonus 
earnings on output. In the second case, there have been wage 
increases averaging 70 per cent, plus bonus earnings amounting 
often to 40 to 60 per cent of the basic wage. It is not unusual that 
the operative, for whom the work is planned and organised, 
averages higher earnings than the man who made such earnings 
possible, namely the planning engineer. 

If this island needs greater productivity for survival, it must 
introduce more efficient methods, improved handling and incentives 
for the “ back room boys.” There is a long way to go before 
Britain has built up an adequate supply of properly trained pro- 
duction technicians. To do this, it is essential to keep in the fore- 
front the elementary principle that, in this important field of work, 
incentives cannot be ignored. On the quality of her production 
technicians depends Britain’s ability to hold even a subordinate 
position in international trade. Without production technique, 
there would be no work for operators ; no field for cost accountants ; 
no scope for management and no source of investment for capital 
either State or private. 

Production technicians of the right calibre are difficult to come 
by these days. The reason is not obscure: there is no incentive 
to attain the necessary standard of education and experience, 
because the return for effort is often lower than that of the productive 
worker. 
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With all the talk of increased productivity, it is astonishing that 
so elementary a fact has escaped the notice of politicians, employers 
and even the Chancellor. Incentives to be equitable must be 
distributed proportionately to all who contribute to raising output, 
but special training and technical education must be justly 
recognised. 

If time study could offer a solution to the problem of incentive 
for essential indirect personnel, it would render a service to the 
entire British nation : the operative word is essential. 

A number of skilled craftsmen were recently asked, whether they 
would not like to become probationary planning engineers. The 
first question they put was relative to wages ; when told the amount, 
they one and all declined on the ground that they could earn more 
in their present job. 

How can we expect to attract the best practical men who would 
be prepared to undergo further training in technology as potential 
production engineers, unless we offer reasonable incentive to 
compensate for loss of bonus earnings? That this is a mistaken 
policy is quite clear, but where did such a policy originate, and who 
could possibly be responsible for such muddled thinking? In- 
centives by all means, but to deprive industry of the right type of 
engineer by offering them less than they could earn on the machine 
or at the bench, is surely the height of folly. 

None but the properly trained technician is capable of providing 
the conditions essential to the delicate balance of the three basic 
factors, method, motion and time, and linking them closely to the 
handmaiden of mechanisation—materials handling. 

In the absence of the fullest comprehension of the urgency of 
those factors, our industrial technique will fail to blossom and the 
tree of economic progress will become sterile. It would be an inspira- 
tion to model-a syllabus on a new concept of training designed to 
turn out technicians of a class comparable in status to that of the 
American production engineer. That would be at least in keeping 
with the march of time. Such men would, of course, have to be 
educated to appreciate the difference in the relative quantity 
potential as found in the respective countries according to their area. 
This is an urgent problem, since it is not any longer possible to 
escape the fight for a place in world markets. 


Motion economy, although generally thought of as 
an integral part of time study, is in reality quite 
separate and distinct. A little consideration will 
show that motion economy has much more in common with 
materials handling than with time study. 

As the name implies, motion economy is directly concerned with 
the problem of human effort ; the elimination or reduction of 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
fatigue. Naturally, it cannot be denied that the primary objective 
of motion economy, is increased productivity. Unlike time study, 
however, motion economy is directed to true labour economy and the 
elimination or reduction of fatigue is a possibility in practically 
every industry, repetitive or otherwise. Hence, there is a very 
wide scope for the exhibition of motion economy which first analyses 
and then co-ordinates two of the basic factors mentioned previously, 
i.e. motion and method. 

It may be said that motion economy, whilst broadly pursuing the 
same end as time study, nevertheless seeks to achieve its purpose in 
a rather subtle, but interesting and certainly more humane way. 
Humane, that is, if anything associated with the machine age, in the 
light of current economic policy, can be called humane. 

The principles of motion economy can be stated under three 
divisions :— 

(1) Reduction of fatigue in the usage of the human body. 

(2) Location and layout of the work station. 

(3) Design of tools, fixtures and work-handling equipment. 


From these three classifications it will be quite clear why there is 
so intimate a link between motion economy and materials handling. 

The two factors method and motion are of fundamental importance 
to motion economy or, as it is sometimes called, motion study. 
Indirectly, those two factors are closely related to the third, i.e. 
time. It will be obvious that method largely governs motion and 
that time is the resultant which, together with the sum of the vari- 
ables, determines the labour cost of a given product. 

Time, once expended, is beyond recall. It can, consequently, 
be concluded that any time expended in excess of what ought to be 
taken in performing an operation, handling or transporting material, 
must increase the cost of the product as inevitably as the taximeter 
ticks up the cost of waiting time. 

Motion, by which we mean the movement of hand, feet or body 
associated with the performance of a manual task. In a broader 
sense, motion can also be related to the movement of materials, 
semi-finished and finished products during the various stages of 
processing, whether governed by manual or mechanical aids or a 
combination of both. In the widest possible interpretation, motion 
can be visualised as the means by which goods and materials are 
transported long distances en route to the consumer. All motion is 
relative in terms of time and hence in cost. 

When considered in relation to a manual operation, a motion 
may be defined as a compound series of actions made up of a 
number of units of motion. A motion unit represents the smallest 
action which is measurable in terms of time—whether impulses 
from the brain, which cannot be seen, are to be included in this 
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definition is a moot point; their exclusion will not materially 
affect the national economy. 

Method is the term used to describe the plan of activity associated 
with the performance of a given task. It is the simplest, least 
laborious, most logical and generally the least expensive way of 
carrying out a process. The sequence of successive operations 
which go to make up a process are planned in an order designed to 
give the most economical result. The facilities, i.e. the tools and 
equipment, the feeding and disposal of material and the layout of 
the work station, combine to make the plan or method. 

At this point it is appropriate to stress the role which ought to be 
played by foremen and supervisors. Their experience can find 
expression in devising the best method of performing a particular 
operation. Technical personnel should at all times draw on the 
experience of foremen and supervisors before finalising a plan of 
activity. There is a fertile field for the development of good team- 
work where method is concerned. Supervision is, or should be, 
in intimate contact with operatives and it must not be concluded 
that the man who performs the operations is completely devoid of 
ideas on method. 

Motion economy, then, will to a great extent depend on method, 
and for that reason can be applied to many tasks of a non-repetitive 
nature. 

Very largely due to motion economy, it has been found possible 
to train blind and partially sighted persons for light assembly ; 
in certain circumstances, even for machine operations where special 
safety precautions have proved practicable. A great deal has been 
achieved in training blind or disabled people to perform useful 
work by the patient and human application of the principles of 
motion economy. In this connection, the layout of the work 
station, the predetermined location of tools and fixtures, and the 
fullest possible use of planned method, has contributed much to 
the success of the blind and disabled in performing operations 
normally done by sighted and able operatives. 

Motion economy rests on the basis of eliminating movement, 
reducing the extent of movement and in ascertaining the combina- 
tion of movements which will give the most economical and least 
tiring sequence. The position of the operator, work bench, 
machine, component trays, bins, conveyors and the relative 
dimensional layout will ultimately determine the expenditure of 
energy and the cost of performing a given operation. The sequence 
of using materials and tools should be so arranged that the cycle of 
movements passes from one side to the centre of a working area, 
conforming as closely as possible to an arc or semi-circle. 

The principles can be applied with equal facility to bricklaying 
or bootmaking, hairdressing or hamcuring, and the more manual 
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labour involved the wider is the scope for motion analysis. It should 
also be said that the greater the need for reduction of fatigue, where 
heavy labour is concerned, the greater is the need for mechanical 
handling. 

There are certain principles governing motion economy most of 
which are equally applicable to materials handling : 


Work Stations 

(1) Fixed stations for all tools and materials should be provided. 

(2) Controls, tools, components and materials should be situated 
as Closely as possible to the front of the operative. 

(3) Gravity feed trays, bins or containers should be utilised to 
deliver material or components as closely as possible to the assembly 
or usage point. 

(4) ‘“‘ Drop deliveries’? or magazine feeds should be employed 
on every practicable occasion. 

(5) Tools, components and materials should be located to permit 
the use of the best, least tiring and most economic sequence of 
movements. 

(6) The height of tables, machines, equipment and appliances 
should be arranged with a view to the easiest accessibility and least 
fatigue. 


> 


Tools and Equipment 

(1) The hands should perform only such work as cannot be more 
advantageously performed by the feet or other parts of the body. 

(2) Wherever practicable, two or more tools should be combined 
as a dual purpose appliance. 

(3) Tools, materials and equipment should be as far as possible 
in predetermined locations. 

(4) Control levers and hand wheels should be located in positions 
that permit easy manipulation by the operator. The objective 
is to operate such controls with the minimum change in body 
position and the maximum mechanical advantage. 

Compare the foregoing principles with the questions the pro- 
duction engineer must ask himself as a preliminary to planning a 
materials handling installation :— 

(1) Can the number of times the material is handled be reduced 

with properly designed equipment or appliances ? 

(2) Is it possible to reduce the distance the material must be 

moved ? 

(3) Are suitable bins, containers or trays used for receiving, 

storing and moving the materials ? 

(4) What delays are experienced in the delivery of material to 

the operator or processing point ? 
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(5) Can the operator be relieved of manual materials handling 

by the use of conveyors or other equipment ? 

(6) Is the existing equipment the most suitable and economical 

for the work ? 

(7) Are ample facilities provided for the maintenance of all 

equipment in a condition of safety and efficiency ? 

The close relationship between motion economy and material 
handling can now be seen clearly, this being ample justification for 
stressing the complementary character of the two as a means of 
raising. productivity. 

The,importance of motion and method will become all the more 
evident when expressed in a single sentence, such as the following : 

Time involved in the unnecessary transport, protracted handling or 
prolonged storage of raw material, semi-finished or finished products is often 
the main single source of loss in industry. 

A parallel statement could be made regarding plant and equip- 
ment : 

Idle manufacturing plant, machinery and handling equipment represent 
time in which a part of the invested capital lies idle. 

Loss from either of the above causes is reflected in lower total 
turnover, i.e. in the numerator of the ratio 


Indirect Cost Numerator 





Direct Cost Denominator 


Direct costs relative to any department will always be directly 
proportional to production volume, but the numerator is unlikely 
to conform to any such precise mathematical ratio, As will be 
appreciated, the least controllable factor in the ratio is the numera- 
tor, and the sources of serious leakage are to be found in the items 
under materials and plant. These factors could be reduced to a 
minimum by foremen and supervisors willing to develop “ cost 
consciousness.” 

Far bigger dividends are likely to accrue from a considered 
application of the principles of motion economy and materials 
handling technique than ever could result from the extended use 
of time study. 


RATEFIXING It is customary for exponents of scientific manage- 
TECHNIQUES ment to laugh at the comparative method of setting 
AMPLIFIED 4 rate. Is there anything very funny in comparing 
a particular job with a similar one already being rated? Bearing 
in mind that the major part of British industry is not highly repetitive, 
it is a fair question to ask : “‘ What is the sanest and least expensive 
method of rating from one to ten similar parts ? ”’ 
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Fig. 5. Quantity production of 
small tools-milling dies for die- 
heads. Machine tools are 
permanently set and conditions 
highly standardised. Time 
study is not used for rating. 





Comparative ratesetting certainly has many weaknesses, the 
principal being the possibility of multiplying previous rating errors. 
This important weakness can be eliminated by breaking down 
operations on standard sheets and taking each element separately 
for comparison. All such standard sheets should, of course, be 
retained for future reference. Operation breakdowns need not 
be in infinite detail but just sufficient to reveal the similarities and 
differences between the two jobs under comparison. 

The calculation method of ratesetting is extensively employed 
on sheet-metal cutting, forging and welding. When used in 
relation to machine shop work, it is customary to calculate times 
on the basis of speeds, feeds and depths of cut. Setting and 
handling times are by this method generally based on recorded 
experience. 

Properly carried out, where capacity charts for the machines are 
available, the method is more economical, reasonably accurate, and 
certainly more sensible for very small lots than time or work study. 

For larger batch work of from twenty upwards, the synthetic 
method of rate setting has much to recommend it. The advantage 
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Fig. 6. Another operation on dies-slot milling. 


of this method is that it can be used in combination with other 
methods. 

Generally speaking, the synthetic method is based on constants 
collected by time or work study. In any case, all job rates are 
carefully analysed for recurring constants, which are extracted and 
filed under an appropriate heading. 

Constants for preparation time, grinding, mounting and setting 
tools are easy to collect, as also are constants for general fitting, 
sheet-metal, welding, forging and painting work. 

The fatal blunder of attempting to make use of constants collected 
by other people under different conditions is frequently made, and 
this kind of mistake can lead to serious troubles between ratefixers 
and operators. It is not uncommon to find synthetics and con- 
stants, collected under repetitive conditions, and large batch 
production, being applied in shops where batches of over fifty are 
the exception. 

It should be self-evident, that to set rates on very small batches on 
the basis of “‘ X ”’ hours per thousand is likely to bring ridicule and 
distrust upon the head of the ratefixer or ratesetting department. 

Furthermore, it will be abundantly clear to anyone with the 
slightest knowledge of ratefixing that, when such figures as “ X”’ 
hours per thousand are specified, it is an incontrovertible fact that 
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the synthetics and constants were collected in some place other than 
that in which they are applied. 

When synthetics and constants recorded under large batch 
conditions are utilised for very small quantities, the rates set will 
generally be too low. This will result invariably in adjustments 
having to be made either during or after the completion of the job. 
When adjustments have to be made in more than 30 per cent of 
all jobs issued to a shop, it is safe to assume that : 

(a) the ratesetting is based on synthetics collected under 

conditions varying from those under which they are applied; 

(b) the ratesetting department is incapable of handling the class 

of production ; or, 

(c) lacks the qualified staff to collect and collate the essential 

data from the actual shop in which such data are to be used. 

It must be remembered that large batch production is normally 
carried out under more stable and standardised conditions than is 
possible or economically advisable with short run production. So 
big is the variation in the synthetics of the two types of production 
that, in spite of adjustments before actual issue of a rate, there is 
an inevitable margin of error on the minus side. From a plant 
loading standpoint, these errors are on occasion likely to prove 





Fig. 7. Drilling part of a crankshaft in a marine engine shop. There is no scope here for 
time or work study. 
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Fig. 8. Drilling in a heavy 
boiler shop. This is an example 
of industrial work in which 
Britain specialises, but the stop- 
watch would be entirely out of 
place in this type of works. 





disturbing. If delivery promises are made on the basis of rate- 
fixed times, which eventually prove to be from 30 to 50 per cent 
low, any attempt at plant loading is rendered abortive. 

In factories where batches of from five to fifty are customary, 
synthetic ratesetting can be very effective and is the least costly. 
This method is well worth the initial expense of collecting the data 
in the shop in which they are to be applied. If that is done 
efficiently, there will be a sound basis for plant loading and progress. 
Reasonably exact ratesetting is a prerequisite of effective production 
and cost control, as well as a means of accurate estimating for the 
purpose of tendering. 


As a result of the various points made in this paper, 
many of which are controversial and provocative, it 
is hoped that the interest of foremen and supervisors will be so 
aroused that they will develop their own line of thought on the 
many problems and seek, find and apply their remedies. The 
solutions may vary in nature, but provided they do not materially 
depart from basic principles, more good than harm will result 
from different ideas. ‘Teamwork also counts considerably, and 
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what better teamwork could there be than a gathering of foremen 
and supervisors, stating, discussing and solving their manifold 
problems ? 

There is one further aspect of job rating which needs to be made 
clear, whether the method of rating is by means of time study 
or ratefixing, i.e. the lack of uniformity in different factories, even 
in those where similar products are manufactured. 

Time study or ratefixing is intended to be a standard of measure- 
ment for the purpose of accurate costing and as a means of assessing 
efficiency. Unfortunately, neither time study nor ratefixing can 
be said to be adequately fulfilling their proper function. 

Under existing conditions, there can be little hope of a uniform 
standard for a given operation or process as between various firms, 
because each evolves an individual system of allowances over the 
normal time for a given operation. There are such wide differ- 
ences, therefore, in the standard times for similar operations, that 
comparisons of efficiency become virtually impossible. 

Many firms do not use their job or operation rates as an efficiency 
measuring standard, but rather as a method of offering an accept- 
able wage level. To attain any standard of comparative efficiency, 
it would be imperative to standardise basic wage rates for similar 
work and abolish the practice of weighting time standards to suit 
wage policy. 

As an example of this kind of policy: many firms recognise 
normal bonus earnings to be of the order of from 60 to 80 per cent, 
and operators in such firms often demand and obtain double time 
before they will even pick up a job. Such policy usually implies 
that wage rates are kept at the lowest possible level and that merit 
awards for ability are entirely lacking. 

On the other hand, the existing principle has been clearly 
defined, i.e. that an average performance by an operator should 
permit 27} per cent to be earned with the rating issued for the job. 
Under proper conditions, a good operator might be able to earn 
40 per cent; if returns should be higher, either the operator is 
exceptional or the method of rating unsatisfactory. How many 
firms in practice are in a position to operate under conditions of a 
minimum of 27} per cent for average performance ? 

Based on the text of this paper, the following conclusions emerge :— 


(1) Time study can do little to increase productivity, except in 
highly repetitive or in the light industries, where females are 
employed, mainly on manual operations of an unskilled 
highly specialised nature. 


(2) Time study is not complementary to materials handling ; 
the latter could alone appreciably increase production in 
most industries. 
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Fig. 9. 
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Motion economy and materials handling are complementary, 
and applied together could contribute to a marked increase 
of output. Irrespective of whether an industry is non- 
repetitive, large or small, there is a field for doing things 
more easily and economically. Motion economy can 
lighten the fatigue of repetitive or non-repetitive work. 
Materials handling can lift, shift and transport liquids, 
solids and gases to any place required in a controlled time 
cycle. Some manual transferring is often necessary, but 
motion economy since it studies method will focus attention 
on the easiest way. 


Synthetic ratefixing based on speeds, feeds, depth of material 
removal, together with constants and data collected in the 
particular factory, provides all that is necessary in the 
majority of British works. This must be so since the majority 
of factories in this country employ less than fifty workers ; 
are neither highly repetitive nor in a position to offer 
the standard conditions which are essential to time study 
technique. 





Fitting cylinder head-studs in an engine shop. If the output of similar engines 
permitted standardised conditions, time study might be applied to this job. Comparative 
ratefixing for the stud-fitting operation on the batches of engines would be the most reasonable 
method of rating. 
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Fig. 10. Another operation. Fitting connecting-rod and piston, after fitting studs. 


(5) Time study, in any case, is not generally applied as a 
standard of measurement, but rather as a method of bolstering 
up a low wage-earning level. Standard times are often 
increased by allowances under various guises, in order to 
supplement the basic hourly wage. Such allowances are 
generally called an incentive scheme, but it would be less 
expensive to adopt a simpler method of arriving at a reason- 
able incentive. 

As a suitable ending to this paper, it might be appropriate to 

pose a question : “‘ Why bother at all about time ? ”’ 

Some fifteen years ago, a story (later found to be authentic) 
was told of an industrialist who decided that time study and 
various scientific management theories had failed to give him the 
results he expected. Consequently, he started to blame himself 
for bad management and accordingly went to the other extreme 
by abolishing time study, time control and time clocks. 

First of all, he divided his factory load into shop programmes with 
a target output for every machine and working group. He 
established a target delivery date for every job in the factory. 

Next, after having removed time clocks, he informed the em- 
ployees that in future he would regard every department as a team 
and pay them the highest wage rate in the area for their particular 
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job. In addition, he would give them a bonus for every hour saved 
against the target date. All men were told that he did not mind 
who took the afternoon off to go to the sports ground; that was up 
to the departmental team. They could do as they pleased provided 
the targets were met, and if they did not wish to earn the bonus 
for beating the target, well, that was their affair. No stoppages 
were to be made for time-off nor any disciplinary action taken 
unless requested by the committee in the department concerned. 
Do you think this seemingly crazy experiment resulted in chaos 
and bankruptcy? Far from it; output increased to a peak 
previously never reached. Production costs took a downward 
curve and all target schedules were handsomely beaten. 

How was it done? For the first week or two, there was a fair 
measure of time-off due to the newly founded policy of freedom. 
It did not last very long before the shop committee exercised their 
own disciplinary measure. The lazy were soon either reformed or 
dismissed, at the request of their colleagues, who considered they 
were being victimised by the slackers. 

This may not be an experiment to be recommended for universal 
adoption. It is clear, however, that the industrialist who made 
this revolutionary change must have possessed a remarkable insight 
into the complex character of mankind. 

Perhaps, in this mechanical age, it might well be that a study of 
man, his longings, needs and aspirations, would pay richer dividends 
than an intensive research for new methods of prodding him on ; 
or more original means of suspending the carrot before him. 

These questions will all, doubtless, be solved in the passage of 
time. Meantime, the problem of producing enough to sell at a 
price our overseas customers are willing to pay is still with us and 
it must be solved if the nation is to be fed, housed and clothed. 

The purpose of this paper is to offer a contribution to the solution 
of our economic problems. If it causes dissension, it will have 
adequately answered the end for which it was designed. It will 
then be up to the dissenters to evolve effective methods of solving 
the problem, the existence of which they will not deny. 

It matters little by whom or by what means the difficulties are 
resolved, so long as Britain does not remain static, but continues 
on the march in step with progress. 


The Institution of Production Engineers does not accept responsibility for any statements made or opinions 
expressed in any papers published in the Journal of the Institution. 
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Steel Band 

Conveyors 
for 

Increased 


Production 


of 
MOTOR CARS 


























By Courtesy of STANDARD MOTOR CO. 


This illustration shows one of nine conveyors of an average 
length of 230 feet recently installed to service the machine 
lines producing all the components for 30 gear boxes per 
hour for the STANDARD VANGUARD. Nine further 
conveyors are now being erected. 


You may not produce motor cars, but if you have any hand- 
ling problem, cur experience is at your disposal. 


THE STEEL BAND CONVEYOR & ENG. CO. LTD. 


DAWLISH ROAD, SELLY OAK, BIRMINGHAM, 29 


Telephone: SELly Oak 1113-¢5 Telegrams: SIMPLICITY, BIRMINGHAM 
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d BECKER 
=) 
“THE LITTLE LIFTER WITH A BIG FUTURE” 
Flush floor platform—you just slide 
your job on—open the control and 
n your |-ton load is raised up to 4 feet. oi goat 
| Installing in floor 
specials made 
») e 
to your requirements 
up to 9 feet lifting 2 tons 
= So easy for :— 
= LORRY LOADING - CONVEYOR LOADING - MACHINE LOADING - ELEVATING WORK BENCH 
and it stays put at any height because it is fully hydraulic 
perfectly simple — simply perfect 
No valves. 
We use one in our works—and so do... 
Lifting Laycock Sant Sturgess, Park Royal—feeding rolling 
ar cn mill. Dominion Rubber Co.,—lifting bales 
of tyres to loading bank. C. Shippam Ltd., 
Chichester—for machine feeding, and many 
others. Come and see for yourself or write 
for further particulars to the manufacturers. 
> 
Py ’ 19, ALPERTON VIADUCT, ALPERTON, WEMBLEY 
— Telephone: WEMbley 4454—4172 
“ Managing Ditector and Chief Engineer 
9 FREDERICK W. BECKER 
ANOTHER BECKER PRODUCT 
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Jouansson 
Taps — 


WITHOUT EQUAL 





Only taps = 
= ae 

ZF For many years the name 
i ** Johansson ”’ has been the 
accepted standard for pre- 
cision and quality in ground 


And now Johansson Taps are once again in full 














Johansson taps 





thread taps. 


supply in this country. 
Reports from various industries show how Johansson precision 


and quality multiply output-figures-per-tap. Production tests 
too, invariably result in a switch to Johansson. 

These are important factors in the drive for higher ‘production 
quality and lower costs and you are invited to write for details 








as to how Johansson Taps can help*you 


| 
CEJouansson trp | 
Ae 


PRECISFON TOOLS AND 






SOUTHFIELDS ROAD, DUNSTABLE, BEDS. 
Telephone : Dunstable 422/3. 


AREA DISTRIBUTORS :- 
1. A. P. Warren Led., 37 Sheen Road, Richmond, Surrey. 
Tel. Richmond 2262. 












2. &. M. Barnes Led., 532 Moseley Road, Balsall Heath 
B’ham, 12. 
4 Henry Osborn Ltd., 26-28 Dean Sereet, ae, 


on-Tyne ! 
P = - a 
Kyat 


5. A Johnson & Co. (London) Ltd., Royal Exchange 
Bidgs., Glasgow, C.1. Tel. Central 2251. 
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NEETON | Stanply Hydraulics - PLUS 
cy, A yal Wife am A FEW STROKES OF THE HANDLE.. 


THE TRUCK WITH A HUNDRED USES 















British Manufacture 


HALVE your HANDLING costs 


AND DO THE JOB BETTER, 
CHEAPER, QUICKER 
AND SAFER 


The Hydratruck is 
unique and fully guaranteed. Loads of 
half a ton are lifted by hand to nearly 
five feet in under a minute — compare 
this with manhandling. 

but safe 
A tricky eo aaa EVERY TRADE HAS A USE 
saat FOR A HYDRATRUCK 











AN ALL-ROUNDER THAT SLASHES HANDLING COSTS. 


easily handled by 


tool P 
poet a. No trapped fingers <i a a 


he tool. 


one ma 
danage to © 








i ight for 
Platform set to just whe heigh 


loading. 


A quicker turn round and no damage to the 
good 


WRITE TODAY FOR FULL DETAILS 
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SEE OUR EXHIBIT 





B29, GRAND HALL 
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STEELS 


ENGINEERS’ 
TOOLS 








SAMUEL OSBORN @& CO., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD. 
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Produttion 





Tuts introduces the new H.M.E. 
Catalogue of High Grade Power Presses. 








The extensive range of different types, 3 
to 300 tons, illustrated and described in 
its pages give a realistic idea how the 


challenge of our time for greater 





productivity can be met. 





If you have not already received a copy, 


you are invited to write to us today. 


Excellent deliveries now available on a number of types. 
Please ask for details. 

















PYPE HAYES, BIRMINGHAM, 24. ENGLAND Telephone: ASHfield 1104 (7 lines) Telegrams: Aitchemmee B'ham 








orn mre omen MASON & EDWARDS LTD. 


LONDON 





OFFICE 4, VERNON PLACE, SOUTHAMPTON ROW. W-C.1. Telephone HOLborn 1324 
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Foundry Sand Re-conditioning Plant 


* One of the largest 
designers and 
manufacturers of Foundry 








Mechanisation Plant 
and Sand Conditioning 
Piant in the country 


Represented in: M fb R C 0 


P CONVEYOR & ENGINEERING CO. LTD. 
outh Africa 
Israel We design and manufacture all types of HANDLING 


of all Fuel Handling 


sm 
iagra™ - 4 
Giant to boilers 





-¥ 





| 





Ys Getiiey WY, tadies EQUIPMENT, CONVEYORS, ELEVATORS, 
; SCREENS AND BUNKERS. Also all types of FOU NDRY 
wena MECHANISED and RE-CONDITIONING PLANTS. 
f ye Our Technical Department is at your service if you are in- 
cons terested in labour-saving devices and in speeding production. 
S. South America 








Catalogue free, on request 


ROWIN WORKS, LYNN ROAD, LEYTONSTONE, LONDON, E.! 1 


Tel: LEYTONSTONE 2254/5. Grams: ENGIMARCO, EASPHONE 
Midland Office: 3 BOND STREET. HOCKLEY. BIRMINGHAM I9 e Tel: CENTRAL 2917 


For efficient and economical handling, it pays to consult MARCO 
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‘Vauxhall 
LAYSHAFTS 










For precise and maximum production Vauxhall Motors Ltd., 
Luton, make wide use of PRECIMAX grinders. _Layshafts, as 
shown, are dealt with in big batches and close limits are 
consistently held. Ask us to give you PRECIMAX facts and 
figures on your own work. No obligation. 


JOHN LUND LIMITED 


Eastburn Works, Crosshills Nr. Keighley Eng. 
Grams: GRINDING CROSSHILLS Tel: CROSSHILLS 3211/2 
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— Why use your men’s lungs 
to collect dust... 











. when you can use the 
DWARF Dust Collector? 
A compact and efficient unit 
embodying two-stage collec- 
tion and a 1/3 h.p. motor- 
driven fan, it complies with 
the Factory Act. 


Send for details of this and 
larger units. 








We extract the DUST from inDUSTry 


SPENCER & HALSTEAD LTD. 


BRIDGE WORKS, OSSETT, YORKS. Tel.: 353/4 


AND AT BIRMINGHAM. Tel. EDGBASTON 1539 
EPSOM, SURREY. Tel. 2201 GLASGOW. Tel. Cen. 5909 
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LIFT IT BY 


KING 


Lift it by KING—Safely. That is the keynote 

MECHANICAL HANDLING and value of KING appliances. The KING 
; EXHIBITION Electric Chain Pulley Block represents the best 
La ii appliance of its kind. Capacities are from Sewts. 

. to 10 tons and safety limit switches control top 
and bottom positions and guard against incorrect 
feeding of chain. Years of experience in Mechani- 
cal Handling and constant attention to every 
detail has enabled KING to produce an Electric 
OLYMPIA Pulley Block which is truly second to none. 


SEE OUR EXHIBIT Write for Lifting and Shifting Booklet, and 


STAND Al9. full detalles of new light capacity model, the 
My-Te-Min. 
GRAND HALL 


GEO. W. KING LTD. 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES AND 
CONVEYORS. WRITE FOR ILLUSTRATED BOOKLETS 


P.B.B. WORKS, HITCHIN, HERTS. 
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B.S.A.- NAMCO 


BRITISH MADE 


Oe 


Simple in construction and easy to adjust 
Hardened and groundthroughout. Circular 
type chasers ensure extreme accuracy of 
thread form and long life. Made under 
licence in Great Britain 


gue 





B.S.A. TOOLS LTD. «- BIRMINGHAM - ENGLAND 


AGENTS THROUGHOUT THE WORLD 


BURTON, GRIFFITHS & CO. LTD., Small Tools Division, MONTGOMERY ST BIRMINGHAM I! 
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The‘VSG’variablespeed transmission gear is highly esteemed 
by leading engineers. The various advantages solve many - 
transmission problems in a wide range of trades and 
industries. The chief advantages are :— 
|. High torque at low speeds. _ 
2. Quick yet SMOOTH acceleration combined with 
perfect control in either direction. | 





3. Ability to “‘inch’’ and rotate at very low speeds. Registered Trade Mark 
Hand wheel, lever or screw controls can be fitted to suit HYDRAULIC 


individual requirements. Write for full particulars. INFINITELY VARIABLE 
SPEED TRANSMISSION 
MMe Enguiried 
VICKERS-ARMSTRONGS LTD 


VSG De VICKERS HOUSE. BROADWAY, LONDON. S.W.i Tel. ABBEY 7777 
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a 
ai 
PN BIG economies 


on small components: 


This compact machine plays a vital part 


] in these days of highly competitive out- 

‘ put. A wide range of small components 

a requiring milled slots or flats can be pro- 

duced on the Ahcol machine at high 
production rates. 

een 

aaal 





25/04" 


ao 


Clinch Nut—(Mild Steel). Operation : 
Mill flats. Output: 2,000 per hour. 











AHCOL 


(British Built) 
Valve spindle—(Stainless Steel). Operation: N UT SLOTTI NG AN D 
Mill square. Output: 475 pieces per hour. MILLI NG MAC H 1 N E 

















LE * EARLY DELIVERY 


ON 


GREYCOAT HOUSE WESTMINSTER 
LONDON S.wW.1. 


Phone: Victoria 1635 (3 lines) 
Rathbone 


GREYCOAT ST. 
Grams: Accuratoo!l Sowest 
London 
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Boxford 


Lathe is a Precision Built Lathe with Machine 
Cut Gears throughout. Experience in the pro- 
duction of precision jigs and fine instruments is 
behind the manufacture of all Boxford Lathes. 
Close limits are held during manufacture and 
the finished product is unequalled in its class. 


BRIEF SPECIFICATION 
Swing over bed 9”. Between centres 21” or 29” 
Number of speeds 16 — 40 to 1300 r.p.m. 


3 models—prices from £89 


Full details from :— 
T.S. HARRISON & SONS LTD., HECKMONDWIKE, YORKSHIRE 
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Illustrated 
leaflets 

on 

Sykes 
products 
Sree 

on 


request 


eat 


GEAR GENERATING MACHINES 


Machine i!lustrated is the Sykes Vertical 
Gear Generator type V. I0A for spur 
and helical gears, external gears up 
to 14” diameter, internal gears up to 
20” dia , maximum pitch 5 D.P., max- 
imum tace width 2}”. Accessories 
include a Rack Cutcing Attachment 
for racks up to 24” long. 


» } bet + 
; 63 
: re 


seat a 


GEAR SHAPER CUTTERS 
Sykes Gear Shaper Cutters of all types are 
available for all. makes of gear generating 


machines. Standard D.P. cutters, 1}” dia. 
bore, are always available from stock. 


W._E. SYKES LTD. 
STAINES - MIDDLESEX - ENGLAND 


Telephone: Staine 978)9 Telegrams ‘Sykutter Staines’ 


dont 


cee i 
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DIFFICULT MANIPULATION 


The quality of the solid drawn steel or 
stainless steel tubing made by Talbot Stead 


enables them to carry out extremely intricate 
manipulations. 


TALBOT STEAD a 


TALBOT STEAD TUBE CO. LTD. - GREEN LANE - WALSALL 


Tew.38 
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Send for Catalogue today 





}| To A. SCHRADER’S SON (Division of Scovill Manufacturing Co.) 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of the Air Strainer and other Schrader Industrial Air Control Equipment. 
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The latest development in 
F.H.P. motor design 














ENTIRELY NEW 
HOOVER 
MOTOR 
















A new Hoover F.H.P. Motor incorporating 


The new Hoover F.H.P. all the latest design and technical develop- 
Motor, made to B.S.S. ments is now available. Prices are extremely 
170/1939 in both drip-proof competitive. Mariufacturers wishing to have 
and totally enclosed models. full information about the new motor’s ; 





outstanding performance and wide range of 
application are invited to write to: 





Nas 


INDUSTRIAL PRODUCTS DEPARTMENT 


HOOVER LIMITED 


CAMBUSLANG 








LANARKSHIRE 





SCOTLAND 
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a. The Cincinnati 8’x 18” 


=>. 
a) Tool and Die Milling 
Machine was design- 
2) ed specifically for 
making dies and 
moulds quickly and 
accurately. The trac- 
ing head delicately scans the 
vertical profile of templates or full 
masters causing the spindle carrier 
to follow the same path auto- 
matically. Anti-friction screws are 
manually controlled and provide 
sensitive ‘‘feel’’ of the cutter 


action. 

Intended for the production of 
smail to medium sized work, 
specimens of typical work subjects 
are illustrated below to indicate 
how faithfully the master is repro- 
duced and the very small amount 
of hard finishing necessary after 
machining. 

Apart from duplicating work, 
conventional vertical milling, 
drilling, reaming and boring may. 
be carried out on this machine. 
























x 


Further details of this machine and its application 
may be obtained on request. 








CINCINNATI 8° x 18° 
TOOL AND DIE MILLING MACHINE 


CINCINNATI MILLING MACHINES LIMITED 
TYBURN, BIRMINGHAM. 
Sales Representatives for Great Britain and Northern Ireland: 
Charles Churchill & Co. Ltd., Coventry Road, South Yardley, Birmingham, 25, 
Sales representatives for Eire : Booth Bros. Ltd., Dublin, 








ELECTRICAL 
TESTING 
INSTRUMENTS 



























= Li7 : 10s. 


Size: Sins x 7} ins x 4} ins. 
Weight : 63 Ibs. (including leads) 
Leather Carrying Case available if required. 


Sole Proprietors and Manufacturers : 
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AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. 
OUSE+ DOUGLAS STREET - LONDON: S.W.1 Je/ephone: V/CTORIA 3404/9 


rs al 


4 40 Unwe 


METER 


A multi-range A.C./D.C. Measur. 
ing Instrument of B.S. 1st grade 
accuracy, providing 40 ranges of 
direct readings on a 5 in. hand. 
calibrated scale. Range selection is 
by means of two rotary switches, 
for A.C. and D.C. respectively. 
A press-button provides an addition- 
al range for each value of current 
and voltage shown on the switch 
knobs. The total resistance of the 
meter is 200,000 ohms. An auto) 
matic cut-out provides protection 


against damage through severe 
overload. 








CURRENT: A.C. and D.C. (0 to 12 amps), 
VOLTAGE: A.C. and D.C. (0 to 1200v. } 
RESISTANCE: Up to | megohm. : 


Fully descriptive literature 
available on request. 
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MATIC VICE 
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nd, by adjusti 
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setting, = res: 
capable of exerting 4 


Iso 
drill bush can a!so 
ra drilling operations. 


ENOTS PNEUMATIC VICE supplied as a complete 
unit with integral Control Valve and the pressure ex- 
erted at the jaws can be adjusted down from a 
maximum of 2 tons by means of an air-reducing valve. 


Why not send for scale drawing and catalogue illus- 
trating our full range of equipment ? 


Standard air cylinders are available 
from }” x 6” diameter bore and 
over 50 different types of control 
valves are included in our range. 






AIRCLAMP 
PNEUMATIC 


E 0 U I 0 M E NT Why not write for literature ? 


BENTON & STONE LTD., ASTON BROOK ‘ST., 





BIRMINGHAM, 
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DAWSON METAL PARTS 
CLEANING aad DEGREASING 


























PLANT 
ENGINEERS ° 








Made in three Standard models, 
DAWSON HYDROS will degrease 
and clean all types of metal parts. 
Small parts such as nuts, bolts, 
valves, are fed into the machine Cut 
in wire mesh baskets while larger 
parts such as motor car engines the 
are placed on the movable rack 4 
as shown in the top illustration. eer 
The machine gives a pumped eve 
solution wash under pressure at 
180 F. and after double filtration Buy 
is re-pumped through a DB.L. 
high efficiency centrifugal pump the 
to the jet pipes which are shown 3 
in the sectional illustration along- sati 
side. The jets are arranged so 
that clogging is reduced to a i 
minimum. Firs 
A counter-balance door is pro- wit! 
vided for ease of operation. 
cutt 
on 
mal 





King Edward House, New Street, Birmingham. 


Sole Distributors & Consultant : DRUMMOND-ASQUITH — LTD | 
Head Office & Works : 


DAWSON BROS., LTD Gomersal, Leeds. 


Tel. Cleckheaton 1080 (5 lines) 





London Works, Roding Lane South, Woodford Green, Essex. 


Tel. Wanstead 7777 (3 lines) 












. 












Are YOU 
watching costs ? 


Cutting oil is not a large item in 
the consumable stores of an engin- 
eering works but now, more than 
ever, the Works Accountant and 
Buyer are on the alert to buy at 
the lowest figure commensurate with 
satisfactory performance. 


First cost is not a good yard-stick 
with which to measure economy in 
cutting oils. A small price advantage 
on soluble oil might well be offset 
many times over by lower emulsion 
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ratios, more frequent renewals in 
the sump and shorter tool life 
between each regrind. 


The final economy of COOLEDGE 
is assured by its exceptionally high 
fat content which allows dilutions 
of 1 : 10 to 1 : 75 for various types of 
work, permits faster cutting and 
improves surface finish. 


Write for your copy of our latest 
booklet ** Cutting Fluids”’. 


GOOLEDGE 


Water Soluble Cutting Oil 


ALSO INCLUDED IN THE WATER SOLUBLE RANGE ARE— 
IRONEDGE * 











Fluids 











FLETCHER 









ALUMEDGE ° 


FILEDGE - CLEAREDGE 


HEAD OFFICE & WORKS 
HYDE Nr. MANCHESTER ENGLAND 
Phone: HYDE 781 (5 lines) Grams: EMULSION, HYDE 

SOUTHERN WORKS 
SILVERDALE ROAD, HAYES, MIDDLESEX 
MIDLAND WORKS 
BILHAY STREET, WEST BROMWICH, S. STAFFS 





MILLER LTD 


CF I8 
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G.P.A. TOOLS GAUGES LIMITED 


HARPER ROAD WYTHENSHAWE +: MANCHESTER 


PHONE WYTHENSHAWE 2215. GRAMS PNEUTOOLS, PHONE 


w “0S 
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oo oe for 


JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as/ 
jigs and fixtures of all kinds, press tools, moulds} 
and special purpose machines. Highest class} 
workmanship and accuracy guaranteed. ; 

[ 


G.P.A. TOOLS & GAUGES eee 






















Guaranteed Precision Accuracy 





Members of the Gauge & Tool Makers’ Association 
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This machine, which has a 



















capacity of 8” diameter by 10” long 
and an outstandingly rugged con- 
struction, is designed for high speed 
production of spur or helical gears 
or splines. Rigid arch-type casting, 
extra long vertical ways, which 
align the work slide, heavy short- 
coupled drive shafts and broad 
faced helical and bevel gearing, 
provide smooth powerful operation 
and minimum distortion of machine 
members even under the heaviest 
cuts. This extra-heavy structure 
plus accurate mounting of the hob 
on the taper hob spindle, ensures consistent accuracy while the machine maintains a high 
output, even through day-in day-out operation. Effortless control is provided by the handy 
centralised panel, from which a lever sets in motion the machine’s semi-automatic cycle. A 
simple selector regulates the 8—10 to either climb or conventional cutting. Increases in hob 


life ranging up to 50% are achieved by fitting the new Barber-Colman 8—10 Hob Shifter. 





For details write to: 


BARBER & COLMAN LTD., MARSLAND RD., BROOKLANDS, MANCHESTER 
Telephone : SALE 2277 (3 lines) Telegrams : “‘ BARCOL” SALE 
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They're talking 
again about 
PRESSURE 
DIE-CASTINGS 


This time 
it’s about 
GEAR BOXES 











ALL HOLES AND DIMENSIONS CAST TO CLOSE LIMITS WHEN REQUIRED 


WOLVERHAMPTON DIE- CASTING CO. LTD. 


HILL WORKS : WOLV Ss ee. a oe @) 
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THE TWIST DRILL SPECIALISTS 
offer an equally speedy and 
satisfactory service in small 
tools including Milling Cutters, 
Reamers, Taps and Dies, Socket 
Screws, etc. 








Stock Lists on request. 


MONKS. CRANE LTD 


STANHOPE ST- BIRMINGHAM - [2 
a 
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2 AJAX MACHINE TOOL 
CO. LTD. - HALIFAX 
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install AJAX DRILLS 


* We make a range of sensitive 
drilling machines from }” to 1” 
capacity. Speeds up to 10,000 
r.p.m. Bench and pedestal 
mounted. 





AJA 


MACHINE TOOLS / 


= 








Hopwood 
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We have standard types for all capacities 


and pressures and can supply the most 





efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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PRODUCTION 


when you install the 


‘AIRTRIP?’ 


for safe, instant control of 
interlocking guards—a 
standard installation, manu- 
factured by 


PRESS GUARDS LTD 


and incorporating MAXAM 
Air Valves and Cylinders. 
Easily fitted, it gives speed and 
efficiency of working — in- 
creased output is assured. 





— 


The **AIRTRIP ’’ can be used on all presses 
up to 100 tons capacity. Operation is simple 
and infallible— depression of the pedal 
closes the guard and at the same time 
actuates the MAXAM Valve, which passes 
air to the MAXAM Air Cylinder to engage 
the clutch. This arrangement frees both 
hands of the operator and allows much 





PNEUMATIC EQUIPMENT 


MAXAM Air Control Valves are available for many 
purposes, and for hand, foot, cam, electrical, mechani- 
cal or pressure actuation. MAXAM Air Cylinders 
range from j” to 20” dia. tores x any stroke. 
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INCREASED 


as 


Photograph by courtesy of Standard Telephones and Cables Limited 


lighter operation of the foot pedal. Also, 
since there can be no attempt to engage the 
clutch until the guard is fully closed, failure 
of the clutch locking gear is completely 
avoided. 

The “AIRTRIP”’ is designed to comply 
with H.M. Factory Departments Recom- 
mendations. Patents pending. 


ENQUIRIES FOR ‘ AIRTRIP’ 


to Messrs. PRESS GUARDS LTD., 372-8 Farm Street, 
Hockley, Birmingham. 


ENQUIRIES FOR MAXAM 

AIR VALVES AND CYLINDERS to the CLIMAX 
ROCK DRILL & ENGINEERING WORKS LTD., 
4 Broad Street Place, London, E.C.2. 


sexsoer 
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| ||| For High Class Production 


or Toolroom Work 


TYPE 13 





13” SWING PRECISION LATHE. 


Flanged Vee Rope Motor Drive 
Self-Adjusting Clutch 

Middle Bearing to Spindle 

N Cw Ran ge Final Drive to Spindle by Vee Ropes 
Patent ‘‘ Fastlock ’’ Spindle Nose 


" " . Wide Range of 12 Spindle Speeds 
I 3 to 3 O Swing Wide Range of Threads 


from our 


CATALOGUE and 


PARTICULARS on request | Dean SMITH = Grace Ltd | 


THE LATHE PEOPLE 
KEIGHLEY ENGLAND 


\X 
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Scrivener centreless grinding machines are employed 
on numbers of highly interesting operations for the 
textile machinery trade of which this is merely one 
example. 


ARTHUR SCRIVENER, 


Telephone : ERDington 2274 





LTD., 
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Sole Selling Agents for 
Great Britain and Ireland : 
Alfred Herbert, Ltd., 


Coventry. 


PIECE: 
MATERIAL : 
MACHINE : 


OPERATION : 


STOCK REMOVAL: 
No. of CUTS: 
TOLERANCES : 
PRODUCTION: 


Textile spindle. 
1% Carbon steel. 
Scrivener No. 2 
controlled - cycle 
Automatic. 
Plunge- grind on 
four tapers. 
010”. 

- 

To gauge. 

400 per hour each 
cut. 


BIRMINGHAM, 24 


Telegrams : ‘* Machintool”’ 
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WATTS 


| Engineers Universal Microscope 


One microscope with a hundred and one uses. Made on 
the unit principle, it can be built up for the job whether it 
is simple inspection or measurement by co-ordinates and 
angles. 


Various magnifications, interchangeable graticules. 


Write for List JIPE/29 for further details. 


HILGER & WATTS LTD. 


WATTS DIVISION, 48, Addington Square, London, S.E.5 
Telephone : Rodney 5441/9. Cables : Collimator, London. 
Members of the Export Marketing Companies —8.C.1.E.X. and B.E.S.T.E.C. be 

is ieemene ttle 
Selling Agents in Great Britain and Northern Ireland: ALFRED HERBERT LTD., COVENTRY 
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GKN 


INCLUDES THEM ALL 











There’s no wider range of rust-resisting 











stainless steel products in the trade 


G.K.N. have extended the range of 18-8 stainless steel products 
to include practically every kind of fastener there is . 

they will send illustrated literature and full details on application. 
18-8 means 18 °{ chromium and 8 &% nickel—a combination which 


resists rust under all normal conditions. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD (6 K4N 


Screw Division: Box 24, Heath Street, Birmingham 18 
SISTAINLESS/ 3004 
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ARCON IDEA 


FOR PERMANENT TROPICAL BUILDING 


SO FAST - SO EASY - SO ADAPTABLE 


New Constructional Principle Effects Amazing Time Saving 


Arcon components are crated and packed 
for convenient, speedy transport. The weight 
of the crates is always kept down to a 
minimum that permits man-handling. 








It takes a labour force of seven unskilled 
men approximately seven hours to erect 
an Arcon 3-Bay tropical building frame- 
work. 








Because Arcon Roofing is fixed before the 
work on the walls and interior is begun, 
any time-wasting weather interference at a 
late stage is avoided. 


7 ARCON BUILDING has been designed 








With the framework and roof in place, the 
work of completion can be carried out in 
suitable local materials which are both 
inexpensive and readily available. 


give heights of 9 ft. or 15 ft. to eaves. 


with special emphasis on the three The complete Arcon Structure is robust, 


points of adaptability, ease and speed of 


erection by an unskilled 


fireproof, termiteproof and practically 


indestructible. With 





labour force. Extra Bays, 
each adding another 10ft. 
can be utilized to give any 
required length of build- 
ing, and the roof can be 
supplied with columns to 





the specially designed 


IMMEDIATE DELIVERIES | heat-insulating interior 
Arcon structural components, | roofing, it provides 


in any quantity, are available : ; : 
for immediate shipment to you. | ideal for service in the 


a cool, strong building, 


| tropics and sub-tropics. 








Write for fully descriptive brochure to: 


TAYLOR WOODROW (Building Exports) Ltd. 


41 WELBECK STREET - 


LONDON, W.| 


ENGLAND 











ARCON 


>. eet 2 RES 
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MILLING CUTTERS 








REAMERS & DRILLS 











STANDARD AND 


CARDINAL” BLADED MILLING CUTTERS 
“CARDINAL” INSERTED BLADE FACING 
HEADS ~ “CARDINAL” DRILL CHUCKS 3 JAW 


“CARDINAL” RAPID SLIP DRILL CHUCKS 
“CARDINAL” TAPPING ATTACHMENTS 
“CARDINAL” GEAR PUMPS FOR SUDS & 
OIL . “CARDINAL” MACHINE VICES 
*“CARDINAL” COUNTERBORING SETS 





SPECIAL TOOLS 


HIGH SPEED STEEL MILLING CUTTERS 
INCLUDING SIDE & FACE CUTTERS, FACING 
CUTTERS, SHELL END MILLS, ANGLE CUTTERS, 
HOLLOW MILLS, GEAR CUTTERS, END MILLING 
CUTTERS, HOBS & FORM CUTTERS - REAMERS 
—SOLID & ADJUSTABLE TWIST DRILLS 
COUNTERBORES, JIGS & FIXTURES 


THE BROOKE TOOL 


MANUFACTURING COMPANY 


WARWICK ROAD - GREET 





LIMITED 


BIRMINGHAM I1 + Phone Victoria 2323 











~~ 
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FOR HARDENED STEEL 


»BROK EN TAPS 





SIMPLY 
DRILL 
OUT 


Lid 1001 - 


2 


* TOOL TIPS » 


nh 
DS 


. DELORO STELLITE drills have been specially developed for 
drilling steels harder than Rockwell C.51, Brinell 500 or 
Vickers 560. Send for leaflet 8.19. 


MISID Id * 
ze) 


ING 


v 


FA( 


DELORO STELLITE LIMITED, HIGHLANDS ROAD, SHIRLEY 


TELEPHONE: .- TELEGRAMS : 
SOLIHULL. 2254/6 BIRMINGHAM STELLITE, BIRMINGHAM 
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HERBERT 


































SMALL TOOLS AND ACCESSORIES 


Coventry Dieheads and Dies. 
Landmatic and Landex Dieheads. 
Ground Thread Rolling Dies. 
Ground Thread Taps. 

High-speed Milling Cutters. 
Coventry Adjustable Reamers. 
Coventry Quick-change Drill Chucks. 
Ardoloy Tips and Tipped Tools. 
Coventry Unbreakable Chucks. 
Van Dorn Portable Electric Tools. 
High-speed Twist Drills. 

Norton Grinding Wheels. 
Machine and Bench Vices. 

Fine Tools and Gauges. 

etc. etc. 


LARGE STOCKS PROMPT DELIVERIES 
EFFICIENT SERVICE 








yi. 


ALFRED HERBERT LTD: COVENTRY ? « 
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FELLOWS-ORCUTT GEAR SHAPER CUTTERS 


Made in England 
SUPREME IN ACCURACY AND CUTTING QUALITIES, 
ENSURING LOWEST CUTTER COST PER GEAR. 
A TRIAL WILL CONVINCE. 


WE CARRY A LARGE STOCK OF 3” AND 4” DIAMETER 
CUTTERS OF THE PITCHES IN GENERAL USE. 


Special cutters and helical guides wil! be quoted for 
on receipt of full particulars. 


SOLE AGENTS: 


ALFRED HERBERT LTD - COVENTRY 


FACTORED DIVISION, RED LANE WORKS. "PHONE: 89221 (10 LINES) 
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If you want a Good Finish | 





A good, clean, neat, impressive finish can be just as important to a metal 
product as to a fight with a dragon. And MAZAK castings have the smooth 
even surface so important to economical and successful finishing — 
whether by electro-plating, enamelling, Cronak treatment or any other 
process. 

The basis of MAZAK is ‘Crown Special’ Zinc of 99.99+-% purity, one of 
the purest metals commercially available. 


- DURABILITY GOOD FINISH 
IMPACT STRENGTH TENSILE STRENGTH 
CASTABILITY COMPLEXITY . 


IMPERIAL SMELTING 


IMPERIAL SMELTING CORPORATION (SALES) LTD., 37 DOVER ST., LONDON. W.1 
Reproduced by permission of St. Marylebone Borough Council and Mr. Charles Hartwell B.A. (Sculptor) 
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Hydraulic Feed 


|. PRODUCTION MILLERS 


These machines completely re-built and guaranteed by our 
| Sidcup Works are enabling users to show large savings on 








production costs and in capital investment. 


INFINITELY VARIABLE HYDRAULIC FEED 
TO THE TABLE jin. TO 80in. per min. 


+ 


RAPID TRAVERSE 300in. per min. 





* 
SPINDLE SPEEDS 83 to 1660 r.p.m. 
* 
TABLE 25in. x 9in. IMMEDIATE DELIVERY. 
} TABLE 32in. x 9in. 6 WEEKS. 
* 


COMPLETE WITH MOTORS 400-440v 3.50 
SUDS PUMP and ARBOR. 





Inspection and Demonstration on Request. 


TOM TIPCPAPRPATION 
GOL CORPORATION 





WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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IN CREASE stamping = 


Accuracy 2" 
Efficiency 


SLIDE FEEDS 


feed Coil Stock to Power 
Presses accurately and at high 
speed. The Feed shown here is 
fitted with a stock straightener. 

















AUTOMATIC STOCK 
PLAIN STOCK REELS REELS maintaina constant loop 


aie : and avoid whip when operating at 
; for rewinding coil stock. high speed: can be used for re- 
Fitted with Stock Drag and winding scrap or feeding coil strip 
Adjustable Arms. to your Press. | 








Feeds are supplied, complete with fittings to suit 

your Press. 

Write for illustrated leaflet describing Feeds, Reels, | 
Straighteners, Coil Cradles and other time and 

money saving Press production aids. 

Slide Feed and Coil Holder will convert your Press , 
into an automatic machine producing at every 

stroke. Positive stops ensure accurate feeding. 


SECOND WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX. ' 
Phone. WEMBLEY 5353 } 


: 


ROCKWELL 
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precast: TELE 


STOCKHOLDERS 


LONDON 
Brawo Beas ito 
rei 





Movers Ltd 
W. & C. Tippie tee. 


BELFAST 
Kennedy & Porrivon Ud. 


BIRMINGHAM 
Chartes Wade & Co., ied, 


eRISTOL 
Godwin, Warren & Co., Usd 


GLASGOW 
tone & Charles Murray 


BREDBURY 


WOODLEY  : 


WOCDLEY. 2231 10 LINES csc diss lilies PER RORAMS 2! MILLS" 


PHONE 


MULL 
Mosers Lcd. 
KSIGHLEY 
Bathe WW. Lapowck Led. 
UVERPOOL 
Mosers Lid. 
MANCHESTER 
Aired Sompsan Us 
NEWCASTLE-UPON-TYNE 
We. Galloway & Co. Lad, 
NORTHAMPTON 
A.W Allon & Co. (Rages) itd, 


NOTTINGHAM 
Associated Enginesring & Etectrica 
Suppives Co, bt 


e's Vi, 


ee ee OR ee ee oe on a ee 


1 C-5-S aa OR OD .@ 20D : Gs Wauee 2. BCD Fp. BD) 





PHONE WOODLEY 
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mesemntiticd of Control... 


Modernise your existing Friction Screw L 
Presses by fitting our patented pneumatic 
control which has been developed under 
continuous production conditions. 


The 


‘“‘HAVELOCK’’ 


Patented Pneumatic 
Control j 

@ improved production due to reduced 
operator fatigue and greater versatility. 


4 @ Sensitivity of control combined with 

: lightness of operation—a light blow 

: can be followed by a heavy one using 
the same hammer stroke. 


@ No adjustment to control needed for 
die setting. 


1 @ Reduced maintenance costs. 








Manufacturers of friction screw presses. 


HAVELOCK ENGINEERING CO., LTD. ] 


INDIA WORKS, HAVELOCK ROAD, SOUTHALL, MIDDLESEX. 
Southall 1717-3312 














Rathbone } 








Unproductive times can be considerably shortened by the use of 
CLINO-CLAMP standard clamps on all types of Machine Tools. They 
supersede the improvised packing pieces and holding down fixtures so often 
used in the machine shop. They are compact, rigid, give a positive grip 
and owing to very low over-all height they allow maximum clearance for 
cutting tools. 

Six different types of clamp are available and a combination of different 
types can be used for irregular shaped work. 

Fully descriptive folder will be sent on request. 


Mack: ine Tool lt limited 
TEND NI yt Machine Tool Company limited 














LATHES 





 aihewahia in Cilla “3 
: fet ection in Planets 


SWIFT LATHES are built as both Centre Lathes and Surfacing and 
Boring Lathes, and range from 17in. swing to 72in. swing, with any length 
desired between centres. 

SWIFT-SUMMERSKILL PLANING MACHINES are built from 
2ft. Oin. square up to 6ft. Oin square, of any length of table up to 40ft.0in., 
of both Double Column and Openside t , with either all Electric or 
reversing Two Belt Drive. Special All Hiectric Feed Motion. 


GEO. SWIFT & 50M LID. 


CLAREMONT WORKS - HALIFAX - ENGLAND 
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(j ‘ll i Consisen 








HORSTMANN | 
~~ - | 
f. , lll “> 
7 a Se 
Please send 
As for llustrated Brochures 
>< HORSTMANN. Precision 
Gauges, Gear Hobs and Fly Press 
Guards. 
TW C.A. GRAY. Vernier Gauges, nie Yo 
6.0 frac with the Measuring Pressure <) 
' Limiting Device, and Internal of | 
Micrometers. B ’ 
Sole Concessionaires | 
BROOKS & WALKER LTD. ‘ 
41, DOCKHEAD, LONDON, S.E.! 


Bermondsey 3535 (15 lines) .3 Grams : Brassiness, Boroh, London 





V4 te = 
/_ 































DROP FORGINGS OF QUALITY CLEAN AND ACCURATE 





IN ALLOY AND CARBON STEELS 


TEL. SELLY OAK 1156 (4 LINES) TELEGRAMS MIDFORGE 
MADE B 


GEORGE MORGAN LTD 


SELLY OAK BIRMINGHAM 29 
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Shaped for a purpose 


Each man to his craft - each product for a 
purpose. Making diamond tools is our craft 
and the tools we produce need little intro- 
duction to Engineers. Our long experience 
in this specialised field is at your disposal. 





Include our Diamond Data Sheets in your library 
VAN MOPPES & $0 NS of technical reference. Your name added to our 


regular mailing list will keep you informed of 


(DIAMOND TOOLS) LTD all new developments in the diamond tool field 


@Members of the Gauge and Tool Makers’ Asen. 
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Why Guess Production 
FIGURES 


FIT 
HARDING 
COUNTERS || 
















Manufactured for over 80 years. 


Suitable for reciprocating or rotary drives, with single turn reset to 
figures if required. Manufacturers of all types of industrial counters 
including:- Sack Counters, Bottle Counters and Preset Counters incor- 
porating an Electrical Switch, also A.C. and D.C. Electric Counters. 


Send us your Counting Problems. 


Telephone : HARDING, RHODES & Co. Ltd. Telegrams : 
27484-5 Tower Works, Globe Road, Leeds. ‘Porcupine’ 















FOR INSTRUMENT MAKERS 
Gauge No. 119 


A new bench gauge designed for small 
dimensions, pinions, pivots, depth and dia- 
meters, for production and for final check- 
ing in inspection. Special measuring anvils, 
supplied to suit customer's requirements. 
Write for further details and new com- 
prehensive catalogue. 






























THOMAS MERCER LTD. faces: | .33 
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We have pleasure in introducing a new development in Firth 
Brown “MITIA” Carbide: 


Our aim-a carbide which would appreciably widen the range of 
machining operations covered by one grade, giving improved perform- 
ance with the attraction of minimising the stocking of varying grades: 


Our achievement—an outstanding combination of toughness 
and resistance to abrasion—the perfect general-purpose grade for 
the machining of steel: 


All ferrous machining operations from the heaviest of 
intermittent cutting to the finest light finishing now 
covered by THREE GRADES OF “ MITIA”’— 


T.A.S 
(Mauve Label) 
For heavy duty rough machining 
under poor conditions. For inter- 
mittent cutting at relatively low 
speeds and heavy feeds. 





T.T.A. 
DOUBLE T.A. 
(Yellow Label) 


A general-purpose grade for 
machining all classes of steel 
under reasonably good machining 
conditions. Combines high resist- 
ance to abrasion with excellent 
toughness and can be lapplied 
over a-wide range of machining 
conditions. 





T.E. 
(Grey Label) 


Extremely hard and wear resist- 
ant. Designed for finish turning 
all classes of steel under good 
machine conditions. Very high 
speeds with fine feeds will"give 
thefbest results. 









Lxix 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


Steel 
Makers 
since 
1776. 


SANDERSON BROTHERS S- NEWBOULD LT? 


Established 
1896 














red 
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Each cleaning problem studied indi vidually 












INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 











It is equally capable of 
cleaning small parts in Photographs by courtesy of “Machinery ” 
baskets. 

Sole Agents for Great Britain : 


GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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1S it ° Headache re 


If your particular headache concerns 

electrical installations, variable speed drives for 
single or polyphase supplies, automatic 

control gear or similar equipment 


pass it to us 


Let us know just what you want and if there is 
nothing on our list to meet your needs exactly, we 
will promptly design suitable equipment — just one 
item of “ Electro Dynamic ” Service. 






























company? Le ae ie a 


Head Office and Works: ST. MARY CRAY - KENT 


saanecn womens: esereewanrteana ° somenrnser 


Head Office: Phone Orpington 25:0-3 








Speeds the turn-round of 
rolling stock handling your 
increased production - 


re new BSA 


TRUCK MOVER 
SPEEDS WORK=—CUTS COSTS 











As BRITISH RAILWAYS are already proving, | expensive shunting engines. One semi- 
the B.S.A. Truck Mover can simplify your | skilled operator can handle it with ease. 
siding work. It will move 75 tons of trucks | Running costs are low —it consumes 
on the level, swing turntables, travel across | only 3 pints of petrol per working hour. 
rough ground to any part of the yard or | For full details of this important new 
siding, separate trucks, and do many | industrial development in siding operations 
of the jobs which formerly required | write to: 


B.S.A. CYCLES LTD., ENG. DEPT. 37, BIRMINGHAM, I! 
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DARLING & SELLERS 


lOt' Gaze LATHE 


This lathe worthily takes high place in the 
machine tool aristocracy as a perfect example 
of the highest standards of British craftsmanship. 
Designed and built for faster production for 
longer periods, the D. & S. 10}” centre Lathe can 
fully justify its installation in any modern 
machine shop. 


* The illustration shows a D. & S. 103” Centre Gap-bed Lathe 
without Rapid Power Traverse. 


Details and descriptive matter on application 


: Sot Sling Cpents 
THO? W. WARD LTD 


AEBEOR WORKS - SH EFFEE EL ED 
TELEPHONE 26311 (ISLINES TELEGRAMS FORWARD SHEFFIELTL 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -W.C.2 
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There are 
WILD-BARFIELD ELECTRIC FURNACES 


for all heat-treatment purposes 


* 
The illustration shows the E.S.B. Minor for 
the heat-treatment of small parts, including if 
high-speed stel, carbon and low alloy steels, 





WILD-BARFIELD ELECTRIC FURNACES LTD. 
ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telephone: WATFORD 6094 (4 lines) Telegrams & Cables: ELECFURN, WATFORD. 











M-W.301 





PU LT R A MICRO LATHES 


@ 50mm.and 90mm. centre height. 

@ Very wide range of accessories. 

@ Ideal for turning, polishing, saw cutting, 
drilling, milling and grinding of small parts. 

@ For speeds up to 12,000 r.p.m. 


WRITE FOR CATALOGUE 


CAN TURN A PULTRA LATHE 
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CONTROLLED 
PRODUCTION 


AT ALL STAGES 


EXTRUSIONS 
Extruded rods and sections of non- 
Serrous alloys in illimitable variety, 
reducing machining costs. 


STAMPINGS 
Hot Brass and bronze stampings of 
superior finish and closeness to size, 
cutting down production time and 
often almost entirely eliminating 
machining. 


CHILL CAST BARS 
Solid or cored, in Phosphor Bronze and 


Gun Metal, cast in machined moulds, 
saving material, tools and labour. 


NON-FERROUS INGOTS 
(including Anti - Friction Metals for 
bearings) cover every need of the 


brass foundry. Produced to guaran- 
teed analysis. 
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MACHINERY GUARDS 


all 


Designed, Constructed and 
Erected to meet any require- 
ment— Simple or Difficult 





PROCTER BROS (Hicwo%s' LTD 


the w 


Pofect: Cagle lonatecl 


The exclusive Abwood 
Chip Breaker Grooving attachment 
. .. constant centre height to grinding 
point at all angles... these are only 
two features of the Abwood Concentre 
Machine. A Precision Machine for 
grinding and lapping Carbide tipped 
tools or accurate grinding of high speed 
steel tools, with perfect angle control. 


™© ABWOOD 
CONCENTRE _ 


oy:¥-4:9)0) mele) Mc] -4) 1) 1 > ie 





THE ABWOOD TOOL & ENGINEERING CO. LTD. Princes Road, Dartford, Kent. Tel.: Dartford 22589 





PARSONS CHAIN CO. LTD., STOURPORT-ON-SEVERN, 
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Step up 
Production 
with 
VAUGHAN 


TRIPLE GEARED 
Pulley 
Blocks. 
3,1,2,3,5 TON SIZES 


Available for 
DISPATCH 
IN 10 DAYS 


from receipt of order 
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Type A47 


They're 
LIGHTER 


to use and carry 


STRONGER 


to withstand hard wear 


CHEAPER 


to buy and maintain 


VAUGHAN 


Cranes, Runways and 
Pulley Blocks are 
made by 
— 
VAUGHAN CRANE C 
WEST GORTON 
MANCHESTER 12, ENGL 


Ring 
EAST 1473 


PRESS TOOLS 
a 


MOULDS 


AND JIGS 
, 


LID 


TRAMWAY PATH 
HAM 
REY 


Phone ; Mitcham 1624-5-6. 
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BLUE BANTAM 


THE MODERN 
FRACTIONAL H.P. MOTOR 


LANCASHIRE DYNAMO & CRYPTO LTD 


Trafford Park, Manchester, 17 - Cardiff - Willesden, London, N.W.10 
London Office & Export Dept., 94 Petty France, S.W.1 


Associated Companies :—Foster Transformers & Switchgear Ltd. - Crypto Ltd. 


Crypton Equipment Ltd. - 





Nevelin Electric Co., Ltd. 
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FOR RELIABLE METAL CASTINGS 
SPECIFY 


TECONIC, 


REGISTERED TRADE MARK 





The Technically Controlled Castings Group 
I8 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE * SHOTTON BROS., LTD., OLDBURY 


§. RUSSELL & SONS, LTD., LEICESTER * HENRY WALLWORK &CO., LTD., MANCHESTER 
ALEX. SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 














FLAME HARDENERS IT 


“SHORTER WORKS BAILEY LANE SHEFFIELDI. 
TEL SHEFF/ELD 2/627 











| 7m \ 
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pee 
HEAVY DUTY 


LATHES 
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“CRAVEN” 16” CENTRES 

SUPER HIGH SPEED 
LATHE 


A high-production lathe for the 
modern cutting tool. Spindle speeds 
range from 4 to 400 r.p.m. and 
the headstock is fitted through- 
out with ball and roller journals. 
Screwcutting is standard, coning 
by gearing and taper turning by 
tangent bar are supplied to order. 


CRAVEN BROTHERS (Manchester) LIMITED 
VAUXHALL WORKS REDDISH STOCKPORT 
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CHUCKS FOR MODERN HIGH 
SPEED DRILLING PRODUCTION 


“MARVEL @ “ARCHE 
DRILL CHUCKS 


are designed and constructed to 
stard up to modern drilling prac- 
tice. The external design is 
robust and serves as an efficient 
casing to protect the internal 
mechanism,. The jaws are 
protected from damage by the 
specially hardened boss or cap. 
The demand for this perfect 
chuck increases every year, evi- 
dence that the leading engineers 
appreciate its worth. 


FIVE SIZES FROM jin. TO gin. 








As K | = KEYLESS 
FOR OUR 
ONUOK| DRILL CHUCK 
CATALOGUE is a correctly designed small size chuck work- 
| ing on the same principle as the * Marvel” 
which ensures reliuble grip and euse of 
release. [t has permanent concentricity and 
perfect balance for high speed drilling. 


TWO SIZES: 0-}in., 0-3 in. 


TURRET STYLE “Marvel” 


Shanks made solid from body giving short over- ARCHER 


hang for rigidity and alignment. 


Tools quickly changed by band without disturbing SMALL- TO HRS 


chuck setting. 
Made in all capacities and various shank diameters- 
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A SEE HOW THEY WORK 


/ 

DEAD HANDLE 
HEAVY DUTY 
TAPER ROLLER 
BEARING 


EJECTOR PIN 


See, too, how smoothly Holman Rotodrills 
run—and for how long without attention. 
For deep holes or sheet metal work, for 
woodboring, for tapping and flue-rolling, 
for drilling and reaming in awkward 
corners—there’s a Holman Rotodrill for 
practically every job a drill will do and for 
some that other drills won’t do. The vane- 
type air motor keeps up a constant speed, 
ensuring clean, fast drilling. Stall a Holman 
Rotodrill and you can restart it at once. 
No vibration—low air consumption. 


DELIVERY EX-STOCK 


ROTOGRINDS. 

Smooth-running and 
quict. Full range of pre- 
cision grinding and heavy- 
duty types for internal 
grinding, cleaning cast- 
ings, polishing, buffing, 
scaling, fettling, etc. 
** Straight” and ** grip” 
handles supplied. 


CHIPPING HAMMERS 
for all classes of work. 
New designs with easy but 
precise contro!. No vibra- 
tion, no maintenance, no 
trouble. 


FEED STAR WHEEL 
ee FEED 


GOVERNOR VALVE 
— GOVERNOR WEIGHS 


ROTOR BLADE 
——_ reverse SLEEVE 


POPPET-TYPE 
THROTTLE VALVE 


TWIST THROTTLE 


~~ HIGH-EFFICIENCY GEARING 


MORSE SPINDLE 


SAMPLE RANGE 


Capacity Length | Weight 
| &.P.M. ins. | ins. | Ib, 


Handheld 
o/s 





2400 | 8 | 5 
28 | 4200 | 8 ist | th BF 


SCREWFEED REVERSIBLE AND NON-REVERSIBLAP? 
310R | 700 * ul 16} 


420R | 350 | It 133 
870R | 45 3 20 














Close 
Quarter 400 It 


ey ge 138 


22 




















NOW is the time to send for details and specificati 
of the complete range. Please state if interested 
other pneumatic tools. 


The first name 
for lasting service 


CAMBORNE. ENGLAND | 


TELEPHONE : CAMBORNE 2275 (7 LINES) 
TELEGRAMS: _AIRDRILL, _CAMBORNE 
SUBSIDIARY COMPANIES, BRANCHES & 
AGENCIES THROUGHOUT THE WORLD 
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